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EXECUTIVE SUMMARY
Surface Transportauon Research and Development Plan

Fourth Edrtion e

Introduction

Sectlon 6009(b) of the Intermodal Surface Transportatlon Efﬁc1ency Act of 1991 (ISTEA)

requires that the U.S. Department .of Transportation (DOT) develop. an integrated National

_ Surface Transportation Research and Development (R&D) Plan that focuses on the research
needed over the next decade The congressxonally mandated objectlves of the plan are as

follows: , e .

(1) To develop a range of technologies needed to produce convenient, safe, and
affordable modes of surface transportatlon to be avallable for. pubhc use: begmnmg in
the m1d-1990‘s and . s

; (2) To maintain a long—term advanced R&D program in: order to prov1de for the next
generatlon of surface transportation systems : . ; t

These ObJeCthCS lead dlrectly to the structure of the plan Wthh focuses on two t1me perlods

(1) A Near-Term sectron (Sectlon III, Chapters 1 8) which: focuses on ongomg or
prOJected programs and thelr conduct over the next three years; and

(2) A Long-Term section (Sectron II Chapters 1-6), whrch focuses on the dlrectrons of
DOT's transportatlon R&D over the next ten years and beyond '

In addmon the Government Performance and Results Act of 1993 (GPRA) has emphasrzed
the need for: strateglc planning and mechanisms for performance assessment in Federal
executive agency programs. This edition of the:plan, which is the fourth to be issued,
therefore has begun to examine ways to assess R&D program content and unpacts and for the
ﬁrst tlme dlscusses alternatlve approaches to domg this. - : :

Long-Term Research Directrons

Transportatlon ‘R&D is a major lever in helpmg the natlon accomphsh 1ts goals in
transportation and other sectors of our society. The DOT R&D program must, therefore,
support the directions established in the DOT Strategic Plan. The third edition of the plan
emphasized the development of the link between R&D programs and accomplishment of
Departmental goals. It evolved a series of 16 research thrusts, cutting across all surface
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modes. This set of thrusts, however, only began to consider programs outside of DOT''s,
support of non-transportatlon objectives, and set pnorltres among program choices.

There were three major dI‘lVCl‘S over the last year whrch have started to move the Department
and, hence, the Plan to address longer-time horizons and national-scale policy issues.

° In September 1996, the General Accounting Office (GAO) completed a detailed
assessment of DOT's Surface Transportation R&D Program, summarized in:the report
Surface Transportation: Research Funding, Federal Role and Emerging Issues. The
study concluded that DOT's research focused on improving individual modes of

. ‘transportation, rather than on creating an integrated framework for needed research. It

- found investment in surface transportation research was inadequate to build knowledge
in the areas of system assessment, policy research and intermodal research, as well as
in basic, long-term, high-risk research. A more strategic perspective was needed in
DOT's R&D program development.

L The GPRA requires the development and use of performance measures for agency
management, and may ultimately lead to their use in allocating budgets. It also
requires Government-wide implementation of strategic planning, annual planning, and
program goal-setting with "objective, quantifiable, and measurable": indicators of
performance. DOT is implementing the mandates of GPRA throughout-all its -
programs, not just in the R&D area.

o The National Science and Technology Council's (NSTC's) Interagency Coordinating
Committee on Transportation R&D prepared the first-ever government-wide
Transportation Science and Technology Strategy. As the highest-level technical
coordinating body in the Federal government, the NSTC has played a key role in
helping to prioritize the Government's transportation R&D investments.' The NSTC
Strategy provides a framework for guiding Federal transportation R&D toward:
meeting national transportation system goals, not simply Departmental or surface

- transportation system ones. The Strategy is based on the results of numerous outreach
events, environmental scans, and an analysis of the transportation system s current and?
future strengths, weakncsses opportumtles and threats. : : e

DOT has, therefore, refined its approach to R&D program planmng The 1ntent of thlS year S
plan is to use the GAO findings and recommendations, the GPRA implementation activities,
and the NSTC's strategy formulation efforts to have national goals and performance measures
guide Federal transportation R&D investments. Then, over time, it will be able to measure
the impacts of those R&D investments on the performance of the nation's transportauon
system. , : : : ; o
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The DOT R&D plan has therefore adopted the NSTC Strategy's conceptualizationof a
coordinated Federal science and technology program, and how its elements must relate. The
Strategy establishes a four-tiered approach:

1. Strategic Planning and Assessment activities establlsh how spec1ﬁc technologles can
support achlevement of national priorities. : .

2. Strategic Partnership Initiatives link governments at all levels, industry, and'
academia to bring the most needed highest payoff technologles into w1despread use.

3. Enabling Research develops knowledge and technolog1cal unprovements which can
then make possible solutlons to transportatlon problems or prov1de new transportatlon
S optrons L ,, e

4. Transportation Education and Training provides the cadre of competent
transportatlon professmnals to develop and apply new optlons and technologles

Consxstent w1th the NSTC s guldance the DOT Surface Transportatlon R&D Plan then places
its emphasrs on the followmg partnershlp mltlatlves in s_ufage transportatlon

Transportatmn Informaaon Infrastructure G

Smart Vehicles and Operators
National Intelligent Transportation Infrastructure =
Enhanced Transportation Weather Services

" Enhanced Goods and Frelght Movement at Domestlc and Internatlonal ‘
Gateways o :
Accessibility for Aging and Transportatlon-D1sadvantaged Populauons _
Local Environmental Assessment Systems : :

Next-Generatmn Vehzc]es L
o 3 Next-Generatlon Motor Vehrcles and Shlps

Transportauon Phys1cal Infrastructure

o Total Terminal Security
o Momtorrng, Maintenance, and Rapid Renewal of the Physical Infrastructure
(2 f Envrronmental Sustamablhty of Transportatlon Systems : S

The DOT Surface R&D plan also hlghllghts -six enabling research areas that support long—term
national transportation goals. These are typically project areas whosé benefits are too widely
spread for any one company to recover its investment, whose cost or risk is too great for one
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company to bear, and whose beneﬁts are toofar in the future to meet private 1nvestment
criteria: : : : : : : »

Enab]mg Research Topics

Human Performance and Behav10r
Advanced Materials
Computer, Information, and Communication Systems
. Energy and Environment o :
Sensing and Measurement
. Tools for Transportation Modehng, Des1gn and Constructlon

These top—prlonty partnershlp initiatives and enabhng research topics are remarkably conmstent
with the research thrusts identified in the Third Surface Transportation R&D Plan. :
Table III-1-1 presents the linkages between the partnership initiatives and those thrusts.

In addition, the document examines how to measure the success of, and establish future
directions for, these longer-term research projects. - It differentiates between "outcome”
measures, which characterize the impacts of R&D once implemented, versus output measures,
which document the products generated by the research efforts themselves. The indicators
currently used by DOT in conducting assessments of the success of its research are collected
and discussed.

Shm\'ter- Term Research Directions

DOT's ongoing research activities make important contributions in the long-term areas
highlighted above. DOT has active research proceeding on a variety of topics:

Physical Infrastructure

R&D mcludes development of stronger more durable, less expensive, Sl
easier-to-maintain materials; nondestructive testing and infrastructure monitoring techmques
improved design and construction practices; recycling and re-use.of byproducts and waste
products; and designs and construction approaches for more effective intermodal facilities.

Information Infrastructure

R&D includes network-based approaches to traffic control; collision warning and
avoidance systems; technology for automated vehicle control and information.systems;:positive
train control; developing the capacity to deal with hazardous materials incidents; antilock
braking systems; vehicle safety information systems; information systems for drivers and other
travelers; and advanced vehicle fleet management techniques. : '
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Next Generation Vehicles and Fuels

R&D includes identifying near-term options for improving motor carrier safety;
improving vehicle safety for children riding in passenger vehicles; evaluating the
characteristics of vehicle crashes to determine hazards and safety needs; developmg
countermeasures for improved frontal crash protection; developing improved crash test
dummies; developing nonelectric high-speed passenger locomotives; examining the safety of
tilting high-speed rail cars; continuing the development of advanced transit bus technology;
and developing and applying fuel cells in transportation vehicles.

Human-Centered Transportation Systems

R&D includes continuing work to identify and reduce the impacts of driver fatigue on
transportation safety; developing improved displays for vehicle operators and controllers;
developing a better understanding of the degrees of impairment associated with specific blood
alcohol levels; developing more effective applications of advanced navigation technologies to
improve safety; improving the placement and level of integration of vehicle gauges for
transportatlon drivers; and updating drug and alcohol program 1mplementat10n guxdehnes

Intermodal Systems Assessment, Design, Planmng Management and Operations

R&D in this area includes analysis of the sustainability of transportation systems; -
exploring the capability of supercomputer-based transportation planning models; continuing
development of the National Advanced Driving Simulator (NADS); identification of injury
mechanisms and outcomes in vehicle crashes; development of services to meet the special
mobility needs of children, the elderly, and the handicapped; conducting "Bridges to Work"
demonstrations to help unemployed inner-city dwellers rejoin the workforce; and examination
of innovative financing techniques for transportation.

The document also explores the potential of DOT's cooperative programs with various sectors
of the transportation industry through university based research and training programs;
cooperative research programs with state and local governments; and fellowships to help
continue the education of promising transportation professionals. Closely related,
improvements in procurement and research support mechanisms also hold significant promise
for improving the quality and responsiveness of America's transportation R&D to its national
needs.







SECTION I INTRODUCTION
Surface Transportatlon Research and Development Plan

Fourth Edmon :

La. The RoIe of Transportationl ’in‘SOCiety |

The high level of mobility and access made possible by the US transportation systemis critical
to the economic well-being and quality of life of all Americans. The average person in the US
travels: approx1mately 17,000 miles annually, and 12,600 ton-miles of freight is moved each .
year per.person... The ability to live far from the workplace, stores; and entertainment, to- drrve
hundredsof miles ona weekend; or. to fly across the country or to another continent on
vacation or business, traveling- whenever one wishes at an affordable cost, is a key component
of most Americans' definition-of a. hlgh devel of quality of life. Indeed, on average, about 18-
percent of household expend1tures are for transportatlon

More. generally, transportatlon is an essentlal element in the functtomng of the US economy
The sheer:physical size of the US ‘makes a hlgh-quahty, high performance and efficient
national transportation system- central to.our economic: efficiency and:global competitiveness.. -
Approximately 8 percent of the US -workforce is. employed in transportation-related: functlons
and total expenditures on transportation represent: 11 percent of the gross domesnc‘prodnct

The Nation’s transportation:system is vast in scope, including 3.9 million miles of roads, 1.4 "
million miles of oil and natural gas plpelmes 123,000 railroad route miles, and 26,000 mlles '
of navigable. waterways. -;There are more than 5,000 publlc-use airports; over 500 public -
transit operators, and 145 major ports This infrastructure carries more than 4 trillion .
passenger-miles, of travel and 3 trillion ton-miles of freight each year. There are nearly 200 :
million automobiles and light trucks-1.8 personal 1 motor vehicles per- ‘household-that: provrde
87 percent of the total passenger-miles traveled. Most of the remainder is associated with
5,500 commercial airliners; nearly:740,000 buses of all kinds, 11,000 rail transit cars; and
2,000 intercity passenger railcars. - The frelght fleet encompasses 1.7 million combination
trucks and nearly 6000 frelght cars, as well as 31,000 barges 5,000 towboats, and about
40,000 inland: waterway vessels ‘ 5 e

The physical presence and operatlon of thls large and varled transportatron system cames with
it significant adverse societal impacts which pose a continuing challenge to the entire
transportation community. -While the US transportation system remains the safest in the

world, and has shown steady improvement in this regard during the last several decades, it still
accounts for:almost half of all acc1dental deaths-more than 43,000 per year-currently, about 95
percent of which arise in-motor vehicle mlshaps .The societal cost of ‘transportation: deaths,
mjurles and -property. damage has been estimated at $150 ‘illion per year. e
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Transportation activities are a significant source of environmental pollutants and other adverse’
effects. Highway vehicles alone produce a substantial fraction of four of the six pollutants for
which the Environmental Protection Agency has set ambient air quality standards, and
transportation as a whole is responsible for about one-third of US emissions of carbon dioxide,
the primary greenhouse gas associated with potential global climatic change. Other societal
impacts of transportation include noise, water and groundwater contamination, oil spills, oil
storage leaks, solid wastes, and scrappage of vehicles and components (e.g., batteries and
tires).

Lb. National Vision, Strategic Goals and Measures for Transportation

_ - More than ever before, technological leadership is vital to our national interests. -As stated in

" the recent National Science and Technology Council (NSTC) report, Technology in the -
National Interest, “Our ability to harness the power and promise of leading-edge advances in
technology will determine, in large measure, our national prosperity,. security, and global
influence, and with them the standard of living and quality of life of our people.”

Technology is particularly essential to the health of our transportation system. America’s
transportation system comprises a growing network of highways, transit systems; railroads,
waterways, airports, airways, seaports, and pipelines-that is critical to the nation’s vitality and
economic well-being. Innovations in transportation contribute to America’s global
competitiveness and national security. They enhance our environment and local communities.
And, perhaps most importantly, they save lives and reduce the risk of accidents and injuries.

The NSTC Coordinating Committee on Transportation R&D (CTRD) recently completed the
Transportation Science and Technology Strategy as a rationale and framework for guldmg :
Federal long-term, strategic research and technology development that will make our
tranisportation system safer, more productive, and more efficient. The Strategy supports the-
vision of the Committee, set forth in the Strategic Planning’ Document pubhshed in 1995 and
the Admmlstrauon s National transportation goals: i .

“The Committee 's vision is ‘of a sustainable and seamless intermodal
transportation system that effectively ties America together and links it to the -
world. This system will help citizens and businesses satisfy their neéds by

- providing efficient, safe, secure, and environmentally friendly transportation of -
people and goods. It will result from a strengthened partnership among
government, academia, and the private sector focused on effective management -
‘and renewal of existing infrastructure, strategic deployment of new technoIog1es
and mfrastructure and on R&D which supports each of these P

Based on its con31derat10n of 11kely trends through the year- 2020 the NSTC CTRD has
deﬁned five strategic goals for transportation to ensure progress toward this vision, and
identified potential measures of overall progress toward those goals. These are summarized
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below in Table I-1,-and discussed at greater length in Section II of this report whrch also
addresses the evolutlonary nature of the development of such measures: .

 Provide a safer transportation system. ..

;Achteve ahigh level of transportanon
system security.

E Improve envrronmental qualrty and energyt =

| efﬁcrency

Foster economic growth and producnvxty
through global passenger and freight
services.

Ensure improved access to and increased

v,surveys‘ e

Level of. reductlon in transportatlon-related

, ~v,fataltnes, m;urxes, and property losses

i ,‘Level Of publlc trust and conﬁdence in the*

security of the Nation’s transportation -
network as determined through nanonal

Number of major areas not NOw: attammg
s ;legxslatlvely-mandated ‘
: that reach these air. quahty goals by 2020 L2

uality: standards

i Level of cost-effecnve passenger and freight .

throughput 3

Degree of mcreased and enhanced access

-, and mobrhty of the elderly, the poor, and

| mobility on the Nation’s transportation

_system. sy yother transportatlon tsadvantaged -

Table I—l NationaI Strategzc Goals and Measures for Transportation o

Lec. Conceptual Approach to Transportation Research and Development

’ntury transportanon

Comprehensrve and well-founded planmng is essentlal for 213t

‘Addlnonal ‘measures under consxderanon include: number of security incidents and:threats by type of facility;
level of transportanon-related crune affectmg goods movement and/or business and personal avel.

2Addmonal envn'onmental mdrcators -applicable to transportanon are“als ‘under development Examples
include: states reporting hxghway-related wetlands losses; states reporting road saltil , 1ﬁcant source of
groundwater contammatxon, ‘and’ percent of populanon exposed to transportatron—related‘ norse assoc:ated with
health and other effects : : e Coohe e : ;

3Addmonal measures under conslderatlon in thls area (see Secnon Il Chaptervo‘ incl ‘ elﬁc total hours_‘ &
of delay-and/or speed distributions on dxfferent htghway categones ‘Economic measures under consxderatron
include volume-specific national passenger and freight transportation expendltures :
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particularly necessary so that limited Federal research,.development, and education and
training resources can be managed and leveraged to achieve a strong and balanced overall .
program.

The NSTC CTRD is a central part of this planning process. Created in 1994, the Committee’s
role is to ensure that the Federal investment in transportation R&D is (1) coordinated to ensure
efficient use of Federal funds aimed at this mission; (2) focused on projects identified by users,
industry, and other stakeholders as being the most critical to achieving success in agencies'
missions; and (3) limited to areas where it is clear that major public benefits can only be
achieved through cost-shared Federal research

Through its initial planning efforts (with ‘major involvement of the transportation community)
the Committee has completed the first Transportation Science and Technology Strategy to help
Congress, the White House, and Federal agency heads to establish-National transportation
R&D priorities and coordinated research activities in support of National goals for the
transportation system. The Strategy is based on the results of numerous outreach events,
environmental scans, and an analysis of the transportation system's current and future
strengths, weaknesses, opportunities, and threats. :

The Strategy has a four-tiered approach to the shaping and implementation of surface
transportation research ultimately 1nvolvmg stakeholders at every stage in the process

0 - Strategic Planning and Assessment to establlsh a research framework that
embodies National Goals and establishes associated measures of transportatron
-system performance by which research projects can be selected and evaluated.

o Strategrc Partnership Initiatives-- leveraged multr-agency, and pub11c-pr1vate
in nature-that focus on the aggressive
exploitation of rapidly evolving

_technological opportunities-and the
. introduction of innovative equipment.
and operations into the transportation

enterprise. .
Partnership -
. L Initiatives
° -Enabling Research in areas that S TSR
‘support long-terni transportation goals / “ 'Enéb“‘né Research
- and contribute to long-term innovation Y 4 L

and offer sxgmﬁcant 1mpacts affecting. .../
‘many modes.of transportation;-but have: /.
benefits too diffuse, uncertain, or far in o
_ the future to motivate sufficient private Figure I1. ‘Strategic Planning Approach

“sector 1nvestment ' SRR o

_E‘dheagtiéodﬂand,T.raining‘ o




~® . Transportation Education and Training to assure the continued. avallabrhty—m
a time of rapid technical, demographrc and other changes-of the highly- - -
qualified transportation professionals and workers upon whom depends the

. design, construction, operation and maintenance of the Nation’s transportatlon
. system, ultrmately deterrnrmng its safety and performance :

f. d. Relationshrp between NSTC Strategy and thrs Plan and Vrsron for tbe Futuref )

This Surface Transportation. Research and Development Plan addresses each of the above tiers
in detaﬂ and also presents the long-term view of the Department’s. strategy for surface.
transportatron R&D Program—level plans addressing funding and staffing levels, and progress
milestones will be developed through a strategic R&D planning process conducted in each of
the Department’s operating administrations. This process will be coordinated within DOT
through its Research and Technology Coordmatmg Council. Although this process has already
involved a wide range of ongoing mteragency coordination activities, the transition toward the
more exhaustive and intensive collaboration is yet to come. It is anticipated that the -
Department’s program-level R&D plans will be structured based on the broad directions
established in the NSTC Transportauon Science and Techno]ogy Strategy begxnmng in FY
1999. ,

The central ﬁndmg of the Councrl on Competrtlveness in 1ts Aprll 1996 report Encl]ess
Frontier, Limited Resources: U.S. R&D Policy for Competitiveness, is that “R&D
partnerships hold the key to meeting the challenges of transition that our Nation faces.” This
appear to be partlcularly true in the transportation enterprise. Because of the range of
stakeholders in transportatlon the successful creation of such partnershrps -among the private,
public, and academic sectors will require more extensive, and earlier, involvement of these
groups in the strategic. plgnmng of transportation research e

The, Transportatron Scrence and Technology Strategy completed recently by the NSTC :
represents a srgmﬁcant step in that direction. It establishes a research agenda for the Federal
government which will form the basrs for program-specific R&D plans developed by
individual agencies, mcludmg those w1th1n DOT, for FY 1999 and beyond. There was
substantial input from rndustry and acgdemla asﬂwell as from a few levels of government.. -
However, it is now important to carry the process of coordinating the broad directions to the
program level in a coherent, coordinated strategic planning framework.

Existing program-level plans, as evidenced by the third section of this Surface Transportation
Research and Development Plan, were established according to goals not fully accepted by this
Strategy. Nonetheless, ongoing coordination processes will be effective in refocusing the




relationships with the agenda of the Strategy. These relatlonshlps are illustrated in the first
chapter of SCCthIl III.

The Department s vision is that the Administration’s interagency Strategy will become the
cornerstone of an expanded and integrated strategic planning process in which industry,
government, and academia all participate actively. Ultimately, the Strategy, and plans for its
unplementatlon and assessment, would be documented through four key components:

o A National Transportation Science and Technology Strategy—A strategy for
- transportation-related research throughout industry, government, and academla
developed through cooperative participation of all of these stakeholders.l

® A National Transportation Research and Development Plan--A program-level
" plan for implementation of the Strategy, identifying specific
- private/public/academic partnershlps and enabling research activities, developed
as above.

e A DOT Transportation Research and Development Plan--A program-level plan
for R&D to be conducted by all (including nonsurface) DOT operating
administrations, identifying specific activities in support of partnerships and
enabling research needs, developed on a coordinated but agency-specific basis.

e . An Assessment of the Impact of R&D Investments at All Levels--An ongoing
‘ assessment of the degree to which transportation R&D programs are leadmg to
the achievement of National goals for the transportation system.

Completion of the NSTC Transportation Science and Technology Strategy represents an initial
step toward an expanded and integrated strategic planning process. This Surface
Transportation Research and Development Plan is focused on surface transportation, and is on
a program-specific level, structured in terms of FY 1998 budget plans that preceded this -
Strategy. The Department expects to move subsequent editions of this report toward this
broader vision by expanding the report to cover all transportation modes, and structuring
program-specific budget plans in terms of the Strategy and its successors.

IL.e. Authority

This is the fourth in a series of congressionally required plans submitted by the Secretary of -
Transportation to the Congress pursuant to Section 6009(b) of the Intermodal Surface -
Transportation Efficiency Act of 1991 (ISTEA). The third edition of the plan was submitted
in September 1996. '




Lf. PIan ijectives and Congressional Mandate

ISTEA requn‘es that an'integrated Natlonal surface transportatlon research and development
(R&D) plan be developed that focuses on surface transportation systems needed for the next
decade. ‘The congressionally mandated objectlves of the plan are: 1) to develop a range of
technologies needed to produce convement safe, and affordable modes of surface :
transportation to be available for pubhc use beglnmng in the mid-1990's; and 2) to mamtam a
long-term advanced résearch and development program in order to provide for the next
generation of surface transportatlon systems In addltlon ISTEA requlres that the plan include
the followmg : :

“(A) Detaz]s of the Department's surface transportation research and development
programs, including appropriate funding levels and a schedule with milestones,
preliminary cost estimates, appropriate work scopes, personnel requirements, and
estimated costs and goaIs for the next three years for each area of research and
deve]opment s

~(B) A'ten-year proyectzon of Iong-term programs in surface transportatzon research and

* development and recommendations of the Research and Development Coordmatmg
Council of the Department of Transportatzon and the pIan of the Nat1ona1 Council on
Surface Transportatzon Research

) Recommendatzons on changes needed to assure that Federal, State, and local
~“contracting procedures encourage the adoption of advanced technologies deveIoped as :
a consequence of the research programs in this Act [ISTEA] BN

Lg. Scope

Surface transportation R&D, broadly defined, is conducted by a number of Federal
organizations (e.g., DoD, DOT, EPA, ‘DOE), by State and local government agencies, by
academic institutions, and by the private sector. Within that context, this plan focuses on the
surface transportation ‘tresearch underway or planned w1thm the ¢ s1x DOT admmlstratlons w1th
direct respomlblhty for surface transportatlon ’ -

Federal Highway Administration (FHWA) '
National Highway Traffic Safety Administration (NHTSA)
Federal Railroad Administration (FRA)
‘Maritime Administration (MARAD)

* Federal Transit Administration (FTA)
Research and Spec1al Programs Admlmstratlon (RSPA)

Other departmental research, mcludmg that conducted by the Federal Av1at10n
Administration's (FAA), the U.S. Coast Guard (USCG), and the Office of the Secretary of
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Transportation (OST) is addressed when it correlates: specifically to research being conducted
on surface transportation issues. In particular, FAA's Aviation Human Factors Program,
discussed briefly. in Section III, is specifically related to the human factors programs being
conducted in FRA, NHTSA, FHWA, FTA, MARAD, and USCG. Other FAA research and
technology programs are also related. The Aviation Security. program remains a top priority, .
and the Airport Pavements program continues efforts to improve airport pavement in order to -
accommodate the next generation of very large aircraft. These efforts are detailed in FAA's
1997 Plan for Research, Engineering, and Development published in January 1997. The
Surface Transportation Research and Development Plan also discusses activities of the Bureau
of Transportation Statistics (BTS), as these have a very direct role in supporting the -
Department's strategic planning and system assessment efforts. As mentioned above, it is
hoped that this report can be expanded in the future to.encompass all of the Department’s
transportatlon research, not just the surface elements.

The near-term section of this plan focuses on resea;gh underway or planned in FY 1997, 1998,
and 1999. In response to the directive in ISTEA, the plan provides details of the surface
transportation R&D programs, including funding levels, milestones, and personnel
requirements. The plan's long-term outlook outlines a conceptual approach to transportation
R&D that includes ongoing strategic planning; priority partnership R&D initiatives, ten of
which address surface transportation; a set of six broad-based enabling long-term research
areas critical to long-term progress in transportation; education and training to maintain a
skilled transportation workforce in the future; and the measurement of progress toward
strategic goals and of performance of specific programs. The plan's final chapter on
contractmg provides an overview of current contracting practices, summaries of recent-changes
in legislation and regulations, and brief descriptions of relevant contractmg studies and task
force efforts that are currently in progress or have been completed since the last edition of th1s
plan.

This edition of the R&D plan, like the previous edition, emphasizes a strategic vision for
surface transportation R&D activities. As in the three previous editions, the Department has -
relied extensively on its ongoing outreach activities in establishing R&D priorities. For this -
edition of the plan, comments specific to the plan have been obtained through a number of
processes discussed in Section II. The Department has supplemented its ongoing outreach
efforts through an intensive solicitation of outside input specifically related to this report,
including first-ever publication on the Internet.

Lh. Plan Organization

This plan is divided into the following sections _relatcdto surface trénsportatiqn R&D: ..

® Section II presents a stratevgic vision and direction for surface transportéltion, establishes
a context for that vision by examining a number of key future trends and issues, and

- presents a range of specific initiatives and long-term enabling research areas relevant to
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surface transportation. The plan emphasizes long-term integration and coordination of
departmental R&D efforts in implementing these core endeavors, as well as partnering
to leverage scarce R&D resources in the private, public, and academic sectors. This
section also discusses the development of performance measures as a necessary
underpinning of ongoing strategic planning for effective resource utilization.

® Section III outlines the Department's near-term (FY 1997-1999) surface transportation
-research program in five major areas: (1) physical infrastructure; (2) information

infrastructure; (3) next-generation vehicles and fuels; (4) human-centered transportation
systems, and (5) intermodal systems assessment, design, planning, management, and
operations. This Section also discusses related university and cooperative research
activities, and gives an overview of administrative and facility planning associated with
these programs. Relationships between the Department's near-term R&D programs
and the partnership initiatives and enabling research areas identified in Sectlon II are
explored in the first chapter of Secuon III.

®  Section IV discusses contracting procedures affecting the Department and its grantees.
Li. Changes From the Last Edition

As noted above, this edition, like the last, presents a long-term vision for surface
transportation and a strategic plan for long-term R&D activities in one section, and an
overview of near-term activities in a following section. This fourth edition of the report, -
drawing heavily upon the recently completed NSTC Transportation Committee Transportation
Science and Technology Strategy, establishes a tiered structure for transportation R&D,
consisting of the four components discussed above. This structure, presented in the second
section of the report, moves away from a strict distinction between near- and long-term R&D,
~ and toward a more focused set of long-term research areas, and a set of strategic initiatives
which could be pursued immediately, and are more pointedly oriented toward private/public
partnering.

The third section, as in the previous edition, describes the Department's near-term R&D
programs, and consists of eight chapters that rely heavily on the framework established by the
Transportation Committee of the National Science and Technology Council (NSTC).
Although most of the content of this section is similar in structure, scope, and detail to that of
the last edition, the third chapter, which addresses information infrastructure R&D, has been
expanded to reflect the finer details of the ITS program, as well as the distribution of
responsibility within DOT operating administrations.







SECTION II

STRATEGIC PLAN FOR SURFACE TRANSPORTATION
- RESEARCH AND DEVELOPMENT
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. CHAPTER. 1

TRANSPORTATION IN 2020

Worldwide, a number of forces are converging to shape the direction of transportation over the
next.two decades. Understandmg these changes is crltrcal to formulatmg a vision and goals for
transportatlon Key among these global changes are srgnrﬁcant shifts in demographrcs
accelerated economic growth and globa, ization, growing urbamzatlon and motorization, .
mcreasmg concerns for safety. and secunty, and changlng technologrcal trends

As we enter the 21st century, these global issues and trends w111 present transportation decision
makers and researchers with a dilemma: how to meet the increased demand for transportatron
while also addressrng the sometnnes conﬂlctmg values of safety, securrty, economrc
productlvrty, env1ronmental quahty, energy efﬁcrency, and accessibility.

In the past changmg transportatlon needs have typlcally been met through 1nnovatrons in three
areas: transportation vehicles; the physmal infrastructure that supports their use; and the
people who design, build, operate, and maintain the vehicles and infrastructure, and who plan
and manage the transportation enterprise. More and. more, the burgeoning demands on the
transportation system will be met through a fourth means: the development and deployment of
an information infrastructure that underlies transportation’s. physrcal infrastructure. - In fact,

- on component of any strategy to meet transportatlon needs will in fact bea stlmulatlon of
alternatives to phys1cal travel, where such a substrtutton is approprlate and effectlve

Each of the four areas of 1nnovatlon w1ll be key to meetlng the emergmg global 1ssues and
trends. drscussed below and are the foundatron for the plannmg process partnershlp 1n1t1at1ves
enabling research and educatron and tralmng efforts that compose the above-mentroned NSTC
Strategy.

II.1.a. ‘Changing, Denrographics, |

Two major demographlc changes w111 1nﬂuence the scope and character of world transportatron
demand in the 21st century: populatlon growth and the agmg of the populatron in the
industrialized world. Over the next 25 years, world populatlon is prOJected to grow from its..
present 5.5 bllhon to 8 5 billion people By far, most of this growth will be in the cities o the
developmg world. The mcreased demand for transportatlonffo ~ owrng populat1on W il -
require the expansron of exrstmg mfras, : it systems—and perhaps
new transportation alternatrves At the same time, in the U. S and ma 1y other developed .
countries, the geographic and financral resourcesavallable to build new physical 1nfrastructure
is sufficiently limited that an emphasis on efficient management and operation of existing
systems, which can be facilitated through the judicious application of 1nformatron technology,
is vital.
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While industrialized countries’ populations will stabilize and perhaps even decline, there will
be further aging of these populations. Today, over 12 percent of the United States” and 14
percent of Europe’s population is over 65. By 2020, over 20 percent of the population in the
industrialized world will be this age.

The United States alone will experience far greater growth in its elder ‘population: an
estimated 53 million people will be over 65 in the U.S. by 2020. This dramatic growth in the
aging population will necessitate new approaches to transportatron ‘and mobility, among them
changes in traditional transit services, transportation infrastructure, and vehicles. At the same:
time that this is taking place, other demographic shifts with similarly important lmphcatlons
for transportatlon demand will continue in the U.S.

For example, the increased presence of women in the workforce, which will be further
encouraged by welfare reform, could further increase dependence upon prrvate vehicles.
Salaried women, more often than their male peers, shoulder the bulk of the responsibility for
the day-to-day management of U.S. households, which often translates into a chained sequence
of related trips to and from destinations such as workplaces day care centers and grocery
stores.

II.1.b’. The Information Technology Revqution‘

With rapidly increasing access to and use of personal computlng technology, both at home and
work, the steep rise in use of the Internet, and growth in services which permit easy access to
the vast array of available electronic information, Americans are rapidly becoming accustomed
to being "plugged in" in real-time. This is also leading to the expectation of access to
real-time information on transportatlon mode choices and traffic conditions. It is also leading -
to changes in travel patterns, as more workers can conduct business at home or from locatlons
other than their office, including their car or on other modes of transportation.

Historically, physical mobility has been a primary means through which people have gamed
access, and that mobility has been distributed primarily based on financial means. However,
the creation, distribution, and use of information has become ever more central to the life of
modern societies, and access to services and even employment can be increasingly be achieved
through information transfer, rather than physical moblhty Of course, physrcal mobility w1ll
continue to be a prerequisite for many jobs, services, and leisure activities, ‘and a variety of
effects associated with telecommunications advances could stimulate travel and transportation
demand. Information technology will, therefore, play a promment role both in shaping future
transportation demands, and in enabling new management and operatlonal practlces that make
it easier to meet those demands in-an era of constramed expans1on of phys1cal 1nfrastructure
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IL.1.c. Economic Growth and Globab'zation

Although there continues to be incredible poverty throughout the world, economic growth in
selected regions is providing a base for the development of newly emerglng upper and middle
income classes. Gross domestic product per capita is steadlly increasing in many countries.
This trend is quite dramatic in newly. industrialized: countries, particularly in several Pacific
Rim nations. More people have.more: dlsposable income, after paying for food shelter, and
other necessities, than in any other period in human history. This income; combined with the
influence of the mass media and telecommunications, will continue to create a booming travel
and tourism market. As world tourism becomes an increasing share of transportation demand,
the capacity of many nations’ surface ,d_,alr transportatlon mfrastructures will be: stramed

In parallel with growth 1n mternat1 nal tourlsm and travel w1ll be correspondmg mcreases in.
international goods movement. ] ;ow-cost communication and transportation networks have -
already resulted in a global manufactunng and marketing enterprise. In this mterdependent
world economy, continued growth in international trade will increase the demand for freight
transportation facilities and place increasin ly stringent cost and reltabxhty requirements on. -
transportation networks, particularly intraregional networks that link mcreasmgly dispersed
networks of interconnected businesses. Coupled with this, use of information networks for
“virtual” conduct of business may reduce demands for some kinds of personal travel, while"
simultaneously increasing demands for other ktnds of passenger and frelght services.

II 1.d. Urbamzanon and Motouzatron

About 45 percent of the world populatlon currently are: urban dwellers By 2025 more than 60
percent of the projected 8.5 billion people in the world w1ll be living in cities—many of them.
in megacities with populations of 10 million:or more. Together with economic development
growth in the world's urban areas has led to a. dramatic increase in the number of motor-
vehicles over the past 25 years. In 1970, there were 246 million vehicles registered in the ,;
world, 44 percent of them in the United States By 1992, the world had 614 million vehtcles
two and a half times the numbe‘ 1970, with- only 31;percent in this country. In fact, the
global fleet has been growing linearly since 1970, with each year. brmgmg an additional 16
million vehicles. Should this trend continue, there would be more: than 1.1 billion. vehtcles in
the world fleet-by. 2025. - Along with the world’s growing rellance on motor vehicles has come
a concomitant increase in environmental and .energy. tmpacts—-global carbon emtssmns, =
petroleum consumptton air pollution, and congestion. Moreover, coupled. with: htgh
population growth rates:and a growing vehicle fleet, sprawllng urban development isa maJor
causeof pollution, congestlon -and poverty in many of the world’s cities. S

In the United States suburban sprawl has led to spatlal d1spar1t1es in the locatlon of
employment centers and concentrations of urban poor, who are now required to find work
under the recently enacted welfare reform law. The internal migration of the population,
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combined with migration from abroad and with the rapid suburbanization of homes and jobs,
have been linked to:

‘'substantial population and employment growth in the west and south;
concentrations of migrants from abroad in a limited number of states;
major growth in suburb-to-suburb commutes;

major growth in reverse (i.e., urban core to suburb) commutes; and

increased distances between home and all tnp destlnatlons

These patterns, which vary in specific manifestation from one region to the next, have
profound implications. Employees who both work and live in low density places have
scattered travel patterns--they do not travel along highly concentrated corridors, and they have
few alternatives-to the private car when they travel. Employées who live in the core of
metropolitan areas but work in the suburbs also create nontraditional commutes and may have
limited travel options. Overall, these population and land use trends accelerate the travel
patterns linked to the growth of a service-based economy, leading to longer work and nonwork
trips, more scattered origins and destinations, and greater dependence on smgle-occupancy
private vehlcles : -

II.1.e. Safety and Secunty of the Global Transportatwn System

Over the next two decades, contmued growth in world transportation demand will lead to
heightened concerns for transportation safety and security. ‘For example, along with growth in
automobile use will come the potential for a dramatic increase in automobile-related deaths and
injuries. This is particularly true for many countries in the developing world, where the
number of motor vehicles is growing far faster than the physical, legal, and institutional
infrastructures needed to'accommodate them. From 1968 to 1985, automobile fatalities
increased by more than 300 percent in eight African countries and by almost 200 percent in six
Asian nations. Even in the more industrialized countries, where safety records are typically -
good by historical standards, the private automobile will continue to present safety risks. -Still
other concerns will arise from the growth of air transportation and its increasing use for
international travel. Greater demand for air travel will place additional stress on an already
overburdened aviation system. As countries seek to accommodate demand by moving toward
“free flight” (described further in Section II.a.3.iii) and a global infrastructure for air traffic
management, questions may arise concerning the reliance on satellite and digital technologies,
the increasing dépendence on complex software-based aids and systems, and the need for
global standards and interoperability. Moreover, the troubled state of the world and the
attractiveness of aviation as a terrorist target make it likely that aviation security, as well as
security in other modes of transportatlon will be a maJor area of concern well into the 21st
century. = : ' :
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fII.I'."'ﬁ" 'TeC5anqgié51 Trends

1mprovements in:the next century w1ll depend on the mvestment of nergy, Maglnatxon and
-:}pubhc and prlvate resource ‘mad g :

‘%°f*°fganizing and managingitransportatio f ,

;expected to offer dramatlc ad v ance sustamablhty, performance and cost, based on-
‘refinement and innovation affi most every component. The Administration's
Partnership for a New Genération of Vehicles (PNGV) will yield significant improvements
‘leadmg to lighter weight, lower cost als, improved emission characteristics, and greatly
; echnologlcal advances will be critical factors in-
is brought to 1ts full potentral in terms of '

n and has exammed; thelr pofential unpacts on the
:Natlonal transportatxon syslzem and D@ & _,The general ﬁndmgs of this exercise are '
fsummanzed below'ini Table H-1:1, =+
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Trend

‘lnfgumﬂm Accelerated apphcatlon of advanced
electronics, information systems, and control systems
to transportation. Over the next five years, these
information-related technologies will enable the

of transportation-related information in less time

| (<1/100 current), with better fidelity (> 10 to 100
times more mformatxon), and broader applications.
The Nation’s transportation system wm enter the
information age.

Increasmg role for DOT to set standards.and guide
the development of- mternanonal standards for_ »
informatxon system mterfaces and electromc, safety,

, secunty, and commumcatlons systems
| collection, management, integration, and distribution _

Increasmg pressure to allow ﬂexnbxhty in the-use of
grant funds for installation or retrofit of electronic -
and information technologies in current and future .

| systems.

Sharing informatior on approaches for integrating =
and applying security measures‘on a multi-modal
basis, and for maintaining closer operational links
with law enforcement officials; fire departments,

| hospital units and the military is imperative.. ..

S will enable concurrent Federal, teglonal state and

local planmng, and’ natxonal-level traffic management -
and ‘infrastructure monitoring.

Materials: Stronger, lighter, and environmentally
friendly advanced composites and materials will
revolutionjze the construction, maintenance, and
repair of transportation guideways, vehicles, and
systems.

Need to mamtam emphésis on development and

application of advanced materials established in DOT.

| Strategic Plan is imperative. The benefits to

transportation in the materials area are long—term
Research must be sustained in spite of increasing: -
focus on near-term results. fromR&D.... . .

Need to continue leverage and apply advanced
materials developed for military or aviation use in
other areas of transportation.

Need to incentivize the use of new structural
techniques and materials in transportation systems.

Need funding for the development of new and
innovative materials with multi-modal applicability.

: New
power systems, combined with lighter structures, will
improve the energy efficiency and environmental
compatibility of transportation vehicles. The first
“sustainable” transportation systems will begin to
emerge.

Improvements may generate pressure from the public
and environmental groups to revisit and tighten some
emissions and fuel economy standards.
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: H_umgg_ﬁgﬂm Increasmg knowledge and

acceptance of “human-centered” system design and
technology integration concepts- will promote safer
and more user-friendly transportation servxces, which
are more accessible to mobility-limited users.’

Coupled thh increases in the population of elderly
persons, the entire area of speolahzed or personalized

g transportatlon will have to receive greater emphasis.

To assure contmumg application of military and -

aerospace applications of human factors dxscoveues,
closer working relatxonshlps among DOT DOD and
NASA w1ll be necessary.

Standards for operator training will have to be

'| reassessed on a multi-modal basis as increasing

application of improved simulators to the function
takes place.

Modeling of individual human performance and
reactions, along with vehicle performance
simulations, will enable v1rtual” testing and

| training..

Indg;mgl_p_gsjgn Advanced three-dunensnonal

models and simulations will foster new vehicle -
| design concepts, container designs, terminal

management approaches, and traffic management to
‘promote intermodal operations and facilitate transfers

between the modal elements of the transportatlon
system «

DOT will need advanced planning and policy
formulatlon, simulation, and modelmg tools to
represent intermodal interactions welI

Increasmg pressure for DOT to take a role inthe -

standardization of containers, data exchange formats,

etc., to facxhtate intermodal trade.

More 'sophistieated and faster screening techniques
will be needed to monitor system security while
increasing passenger and freight throughput.

DOT will have to maintain a workforce which is
technically qualified over a broader range of
management and techmcal dxscxplmes

Table II-1-1. General Technology Trends Impacts on DOT







CHAPTER 2

STRATEGIC GOALS AND THE ROLE OF RESEARCH

II Z a.. Nauonal Goals for Transportatron

Consxdermg the: hkely 2020 future the NSTC Comrmttee on Transportatron R&D has defined
“a set of strategic: goals and -measures that encompass safety, security, environmental quahty,
energy efficiency, economic productwrty, accessibility, and mobility. :Investment in-
transportation research, technology, and education can significantly improve the probability- of
attaining these goals.’ These goals summarlzed above in Table I- 1 are dlscussed at greater
lengthbelow T AR ‘ » L e

The Wh1te House and Federal agencres in conJunctlon wrth the Natronal Research Councﬂ
(NRC), have been working to identify strategic goals and appropriate measures to determme
the impact of Government research and technology investments on the performance of the -
national transportation system. For example, over the past two years the NRC has: conducted
roundtables for key members of the Federal transportation enterprise and supported the
definition of National transportation goals and strategrc partnerships and measures.

What follows is a more detarled discussion of the five major transportation goals upon which -
both the NSTC Transportation Science and Technology Strategy and this plan are based. ‘
Potentlal measures of success sand program performance are drscussed below in’Chapter 6

II 2. a.. Transpor:tatxon Safety

A core transportatron objectrve is to reduce deaths and mjurles and to minimize the dangers
associated with all modes of transportation. Worldwide, 250,000 people a year are krlled in
transpertation accidents and over 10 million injured. The: fatality and injury rates in :
developing countries are 3 to 4 times those of the U.S. ‘As the number of motor: vehrcles in
the developing world increases; world: fatalltles ‘may. reach 1 million per ‘year, with 40 to 50 -
million injuries. . Another consequence: of growing demand will be a doubling of the world"
civil aviation fleet. At current accident rates, a doubling of civil aviation® trafﬁc 1mp11es more‘ :
than 4,500 annual aviation-related fatalities worldwide: by 2025. LR :

Today, more than 40,000 people are kllled on our Nation's hlghways each year—the
equivalent of a DC-9 crashing and killing all of its occupants: every day of the year. Many
fatalities are caused by errors in driver Judgement due to inadequate or untimely information
necessary to avoid a- collrs1on Human error is the most pervasive fundamental problem and
the greatest limitation to ) ansportatlon safety and efficiency.. ‘Thus,a major focus
of the transportation ent se's R&D actrvrty is to understand the causes of, and determine -
the means to eliminate, human: error as.it relates to the. safe operation of vehicles in all modes -
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of transportation. Increasingly, transportation is experiencing a paradigm shift toward active
accident prevention as a vital complement to passwe preventlon measures (e g highway
design) and occupant protectlon , SR

Although these activities are directed at the most important root cause of accidents, it would be
unrealistic to expect that they could prevent all accidents. Research in the-areas of fault .
tolerance and crashworthiness have been important to reducing the damage caused by accidents
that do occur, and a continued commitment to these activities will be of vital importance now
and in the future. For example, NHTSA is currently initiating research activities to improve
the characterization of new structural materials that may be used in next-generation vehicles,
which will help to ensure the proper design of applicable safety standards. 'FRA and'FTA
have nearly completed a five-year plan for a joint Commuter Rail Safety Research Program,
which would address the following key safety elements: structural integrity and passenger -
protection; suspension system performance; wheels and other components; signal systems and
train control; grade crossing hazards; human factors; fire safety; and emergeney;preparedness.

These and other major issues ensure that safety concerns will contmue to be mtegral to many
transportation R&D initiatives. RS :

I1.2.a.ii. Transpdrtation, Secun’ty

Security is a key element in retaining the public's trust and confidence in the global-
transportation system. - Yet, in the last few decades, the threat of hijacking and deliberate
sabotage has become real and highly visible worldwide. ‘In the aviation arena; for example; it
is an enormous challenge to keep all weapons and explosive materials off an airplane carrying
several hundred people and their highly varied luggage. At the same time, recent plots or.
actual attacks have been made against railroad, mass transit, and highway targets both
domestically and internationally. R

The security. of transportation’s information infrastructure is another area of growing concern.
A transportation system permeated with information technologies could prove highly
vulnerable to malicious and terrorist attacks focused on introduction of false information into.
the system or interference with computer and communication system operation. As. ’
transportation systems become increasingly integrated with information systems, the potential
increases for widespread system disruption and personal injury as a result of such security:
breaches.

I1.2.a.iii. Environmental Quality and Energy Eﬂ'czency

Envxronmental and energy concerns affect transportatlon system development worldw1de
Everywhere, transportation is becoming the focus of concerns about fossil fuel consumptlop :
global warming, and air quality. For instance, current scenarios estimate that the world
demand for petroleum, by far the primary fuel source for transportation, could double to as
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much as 150 million barrels per day. Critical fuel supplies 0 a nation could be dlsrupted over
the short or long term by local conﬂrcts natural dlsasters economlc downturns or conscrous
pohtrcal decrsrons S : : : ~ - '

As c1t1es grow and- the demand for transportatlon increases, the resultmg growth in
transportation activity places nearly unsustainable pressure on land use, traffic congestion, and
air and water quality. The emissions:caused by petroleum consumption contribuite to both
human health problems and the possrbllrty of global climate change. Although very important
progress ‘'has been made in reducing emission rates over the past 25 years through the
apphcatron of technologies such as 3-way catalytic. converters and closed-loop ‘fuel control
systems, cars, trucks, and other vehicles are still major sources of carbon monoxide, volatile
organic compounds, nitrogen oxides, and fine partlculate matter. Highways have been blamed
for erosive and contaminated runoff and ruination of wetlands. ' At the same time, communities
have formed coalitions that vigorously protest the risks of hazardous materials transport, such
as oil spills, and the adverse impacts of transportatlon noise.

Combined with the dramatic forecasts for growth in world populatlon and transportation
demand, these issues have ‘given environmental and energy concerns prominence on the
national agenda at the same time that physical and ﬁnanc1a1 constraints are limiting expansion
of existing transportation infrastructure to meet demand. Potential strategies to reduce travel
demand face tremendous challenges, and. it is increasingly apparent that 1ntelhgent
management and operatlon of transportation systems will be cntlcal to meeting these wide-
'rangmg and often conﬂrctmg dernands :

II 2 a. iv. Economrc Growtb and Productrvrly

Trade. and tourlsm are areas of great s1gn1f1cance to the world's -economy. Tourrsm alone may
be the smgle brggest economic activity in the world today, accounting for over one-tenth of the
total global gross product. And, as population and disposable income both grow, a dramatic
increase in international passenger travel can be ant1c1pated In particular, this trend will
stunulate growth in airtravel, and thus the need for user-preferred routes and schedules, new -
and expw_zy ded alrport fac111t1es and assocrated transportatlon connectlons throughout the world

Such: growth also w111 strmulate the demand for ﬁmshed goods whrch in turn will expand.
growth in frerght transportatlon services worldwide. Oceanborne trade is expected to increase
at an average rate of 4.5 percent between 1994 and 2005. Just:in-time goods movement—with
the goal of minimum inventories—is increasing both the number of trips made by parts:
suppliers and final assemblers' ‘deliveries to purchasers creating the need for more efficient
and reliable freight movement through urban and suburban centers. At the same time, the shift
- of manufacturmg to the developing world and the i increasing "out-sourcing" of component and
parts production will necessitate 1ncreased freight movements during the manufacturmg process
itself.
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Transportation decision makers at all levels will need to respond rapidly to these:demands for:
passenger and freight services. Yet, many local officials are not aware of the significance of -
these issues to their regions' economies or of the infrastructure and operational needs of these
activities. If they are to consider the entire transportation system—including all modes and the
connections among them, both locally and internationally—as well as alternatives to-physical -
travel in making major transportation decisions, transportation officials will need better .
planning tools, information, and technologies to assess the impacts of such choices.-

With today’s highly competltlve surface transportation enterprise and research it would be
very easy for the U.S. to become a Nation of technology importers and purchasers, rather than
innovators and sellers. Both the Transportation Science and Technology Strategy and this
Surface Transportation Research and Development Plan, consistent with the intent of ISTEA,
emphasize opportunities for cooperation with industry and “strengthening the manufacturing -
capablhtles of United States firms in order to produce products for surface transportatron
systems.”

While looking toward long-term gains and technological advances, it is also critical to-ensure .
continued attention to incrementally evolving customer needs-and deployment opportunities. -
Established infrastructure and systems are such that applied research represents the majorlty of
research needed to-meet ongoing repair and restoration needs. : :

IL2.a.v. Accessibility and Mobility

The recent major growth in suburb-to-suburb commutes and "reverse" commuting (city center
to suburb), new and decentralized employment locations, variable employment schedules, and:
the growing number of non-commute trips, particularly for women, create considerable
challenges for fixed-route transit services and other alternatives to private automobile travel.
The challenge for the transportation enterprise will be to manage. limited resources effectlvely g
to provide access and mobility for all segments of the populatlon - S

Among the transportatlon enterprlse s primary missions is to help local agencxes provxde
essential, affordable transportation services to those who—because of age, disability, income,
or personal preference—do not use an automobile. For example, estimates suggest that by the
year 2020, one out of six members of the population will be over 65, with the fastest growing:
cohort those least likely to have easy access to automobile transportation—the population 85
and older. Likewise, children, as well as those of any age with physical disabilities have .
considerable mobility needs. Welfare reform places renewed emphasis on the importance of .-
mobility for those attempting to access and retain employment but do not own an automobile.
The spatial disparity of where new employment centers are located and where many of the: -
poor live pomts to a serious moblllty gap. : o SIS
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As is discussed in II.1.b, 1nformatlon technology will be an 1mportant factor in the evolution
of future travel patterns, :and will also play a critical role in the management and operatron of
transportatlon systems to meet future moblhty requrrements :

II 2.b. The RoIe of Research
The goals descrrbed above present the entire transportatron enterprlse wrth a challenge of great

- magnitude, particularly in a time of financial constraints, growing demand, and
decentralization and devolution of transportation responsibilities. From the DOT perspective,
there is an additional imperative to find more effectrve and less costly means of carryrng out
Federal operational and regulatory responsrbrlmes Research, and the innovation: that it -
enables, will be a critical component in the National response to this challenge. The
stimulation.and: fostermg of innovative technologres and methods in transportatron wrll thus be
central to- meetmg natlonal needs in the next century ' L : ‘ :

Fortunately, these challenges, and the assocrated necessrty for continuing 1nnovat10n arise in
an era richly endowed with a wide range of steadily-advancing technologies and tools' that
effectively applied, have great promise for resolving current or anticipated problems.
Innovation is seldom a smooth process, and realization of significant change in transportatron
systems-tightly linked to their environment and characterized by very: long-lived infrastructure
and vehicles—is complex and drfﬁcult Research and development enables and stimulates
mnovatron by the three both parallel and mterconnected paths whrch are descrrbed below

IL.2. b i DeveIopment of New Technologres

Varrous modes of transportatron have at times been revolutlomzed by the development of
practical realizations of new technologres such as the d1esel locomotive and the jet engme
Major research efforts are currently under way to nnprove the fuel: efﬁcrency of personal
motor vehicles and provide propulsion based on non-petroleum sources, such as electrrcrty or
alternative fuels, perhaps using advanced energy conversion technologres such-as fuel cells. -
While rare, innovations: yreldmg a quantum leap in economic efficiency; speed; or safety can
transform the operations and role of affected transportation functions or modes; and ,
dramatically change the performance of the entire: system. New technologres may be essentral
to the solutron of problems that would otherwrse be 1ntractab1e ' ar Ry

I1.2.b:ii.: Introductron of Exisﬁng Technolagres into Transportatwn

The most common way in Wthh R&D affects transportatton 11es in fosterrng and facrlrtatmg
the adoption of technologrcal advances in many fields into transportatlon applications. The use
of information technology throughout the transportation enterprise is a fpartrcularly promment r
current example, accompanied by appllcatlon of improved materials in- ‘physical’ mfrastructure
as well as vehicles; nondestructlve testing and inspection te hmques computer-alded design,
and environmental engineering. Such: technology is enabling the necessary transition from an.
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emphasis on building new physical infrastructure to meet transportation demand to-am: emphasis
on effectively managing transportatxon systems to 1mprove operatlonal efﬁc1ency

The introduction of innovative technologles itself raises many questions and challenges
including not only technical considerations but also uncertainties as to cost, effectiveness, and
unintended consequences. Specific focused research initiatives are often essential to rapid and
effective mtegrauon of available technologies in transportation functions. - :

I1.2.b.iii. Increased KnowIedge for Decisions and Actions

Whether innovation derives from new or existing technologies and operational concepts; a .
broad foundation of data, knowledge and understanding-concerning both transportation and:the
relevant technologies—-is required for diagnosis of perceived transportation problems,: .. -
identification of potential solutions or opportunities, comprehensive characterization'and -
evaluation of alternatives (including their interaction with the people who use and operate
them), and development of effective deployment strategies. Understanding of the interactions -
between humans and transportatlon systems, whether as users, operators or des1gners is far
from complete g

Transportation ‘policies and decisions, whether public or private, must address a steadily . -
widening range-of considerations. Many stakeholders are involved, and the technical realities.
and uncertainties are generally complex. National policies can place heavy:burdens on state
and local agencies for planning and decision making in technically complicated areas. An
example of ongoing research to ease this burden is the development of the sketch planning tool
known as the ITS Deployment Assessment System. Without such tools and other needed
information and data, it would be very difficult to meet these challenges.

IL2.c. 'Federal InvaIvement in Research and Development“

The essence of Federal involvement in R&D was concisely stated in a 1995 report of the -
President’s Council of Economic Advisors: "First, successful R&D in private companies -
depends on the flow of new ideas and trained people stemming from:basic researchand -
pre-commercial R&D. - Federal support of these activities is vital.- Second, the Federal -~ .~
government sponsors much applied research to improve its own capabilities in such areas as: -
National security, health, and transportation.” The nonprofit, nonpartisan Council on
Competitiveness echoed this theme: "The Federal government must meet its long-standing - -
obligation to stimulate civilian research." '

Wlth respect to transportatlon, 1h1s obhgatlon takes the form of: Federal research and
technology. initiatives, increasingly conducted in partnership with the prlvate sector and
academia, to stimulate innovation. across the transportation enterprise. - Although:development.
of advanced transportation technology and improved operations is largely the responsibility. of
the private sector, focused federal investment in research, development, test, evaluation, and:.
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technology dissemination can: have great impact in:the many. areas in:which market—drrven
R&D efforts are nnpeded by technological and other uncertainties as well as strong
institutional impediments: The basrc crlterta apphed are that:the research must support

pnvate sector firms. to- mvest mdependen'_ k ‘jron, the largely no Federal nature,.:o the"
transportation sector: ‘mandates that R&D be conducted in collaboration: with the firms:who: will
ultlrnately desrgn and manufacture products for the “arketplace the orgamzatrons that wxll

them #

agencyr;fyxssron responsrbrhtles such ¢ , oy, :
services, guiding of public: investment in 1l e,;étransporta n ;system ‘»ﬂan\ rregulatron of
transportatlon safety and.security: . oo T fen Fie

IL2. d Natwna] Transpartaﬁon Sczence and Tecbnology Strategy

Careful planmng is essentlal for managlng and leveragmg hrmted Federal research
development, and education and tralnlng Tesources to meet 21st century transportatlon
challenges and opportumtles i 05 . i / :

The NSTC Coordinating Comrmttee on Transportatlon R&D (CTRD) was created in 1994 to -
ensure that the Federal investment.in. transportation. R&D is (1) coordinated to ensure efficient
use of Federal funds aimed-at this mission; (2) focused on projects: 1dent1fied by users,:

, .klndustry, and other stakeholders as belng the most critical to achieving success in agencres
missions; and (3) limited to areas where:it is clear that major pubhc beneﬁts can only be
achieved through cost—shared Federal research I Gy s

Through its initial planmng efforts—wrth major mvolvement of the transportatlon o
community— o SR T b S
the Comnntt e has completed;the ﬁrst Transportanon Sczence and Technology S ategy to' help

thetransportatron system s
; ortu ; e Strategy provides.a
framework for Natronal partnershlp 1n1t1at1ves enablmg research and educatxon and training; ;;; 3
necessary to achieve National transportation goals The vision, goals and conceptual approach :
that underlie the Strategy are presented in Section I of this plan; which highlights those
elements that focus on the surface transportation system. - As described in Sectlon ILc, the
Strategy has four. components:: trategic Planning and. Assessment 2): Strategrc =
Partnershrp In1t1at1ves Enablmg \Rese ch and T(4 ,,Transportatlon Educauon and Trannng




I1.2.d.i. Strategic Planning And Assessment

The institutionalization of a continuing transportation R&D strategic planning and assessment
process will enable policy makers and implementers to adjust the allocation of scarce national
R&D and other resources to meet changing requirements. This ongoing process, involving the
establishment of a broad consensus among all levels of government, industry, and academia,
will (1) establish and assess transportation goals in accord with a changing external
environment; (2) identify strategic technology partnerships to support transportation goals; (3)
identify a long-term enabling research agenda to support future transportation goals; and (4)
develop measures of progress against national goals to evaluate the impact of Federal R&D
investments. Outreach to leaders in industry, state and local government, academia, the
research community, and other stakeholders has allowed the Federal Government to-gather
facts and analyze trends that give an objective picture of where we stand in the transportation
"world," and of the external and internal pressures and factors likely to affect our future.

As observed during the March 1995 TRB/NSTC Forum on Future Directions in Transportation
R&D, technological mtegratron is needed at all levels to rectify current madequacres in the
following areas: : ‘

System Assessment—-There is a need for improved data, analyses, and assessments in all
aspects of transportatron system performance.

Policy Research—-Although technology is also nnportant in systems assessment, there
are critical issues that are more institutional or policy oriented than technical. -

Intermodal Research--Advances in the characterization and modeling of system
operations will be required in order to take full advantage of the opportunities to
improve system efficiencies through effective use of all modes.

As is discussed in detail in Chapter 6 of this section, this ongoing activity necessary for
effective management of all subsequent components of the Strategy must be supported by
effective performance measurement. Through its current interagency strategic planning
processes, the Department is currently vigorously pursuing the identification of a wide range
of performance measures that address the transportation system as a whole, specific
transportation modes, progress toward ultrmate societal goals, and the success of md1v1dual
programs

I1.2. d i, Strategic Parmershrp Initratrves
The Strategy specifically proposes a set of 12 rescarch 1n1t1at1ves to be pursued as partnershrps '
among government, industry, and academia. Particularly in transportation, which is a very applied

discipline, investments in basic science and research are often best undertaken in collaboration and
the exchange of people and ideas among Federal agencies, state and local governments, private
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companies, universities, public interest groups, and-other stakeholders. . Strategic partnerships can
be an effective means to expedite the research process and speed the introduction of valuable -
innovations into transportation systems and operations. These initiatives do not address the entire
body of research needed to ensure desired improvements in transportation, or to-meet all basic
DOT responsibilities. They represent unique opportumtres for leveraglng of scarce resources to -
achieve rapid gains in specific: techmcal areas. , : Y :

The twelve partnershrp 1mt1at1ves are listed below and presented in detall in Chapter 3 of thrs -
section. .The initiatives fall into three categories: (1) transportation 1nformat10n 1nfrastructure, (2)
next-generation vehicles; and (3) transportation physical infrastructure. . i

e ;Transportation ~Information,«Infrastru,cture

Smart Vehlcles and Operators o v R’
National Intelhgent Transportatlon Infrastructure »
- Next-Generation-Global Air. Transportatlon
. Enhanced Transportatxon Weather Services . g
- Enhanced Goods and Frerght Movement at. Domestlc and Int 1 Gateways
- Accessibility for Aging and Transportatxon—Drsadvantaged Populatrons ‘
.. Local anxronmental Assessment Systems : .

e Next-Generatian Vehic]es

| o Next-Generatton Motor Vehrcles and Shlps
» tAv1at10n Safety Research Alhance

L Transportation Physrca] Infrastructure

Total Termmal Securlty :
.~ Monitoring, Maintenance, and Raprd Renewal of the Phys1ca1 Infrastructure
Environmental Sustamabrhty of Transportatron Systems

I1.2.d.iii. Enabling Research |

Transportatron mherently is based upon. the apphcatron of a wide range of scientific and
engineering disciplines, some of which are specific to transportation; ‘and some of which have
broader applicability. Innovation in transportation therefore necessitates ongoing R&D focused
on adaptation of more-generic technologles examination of aspects umque to transport functions.
The societal benefits of innovation can often be- wrdely drspersed or require a long time period for
realization. Hence, economlc, institutional and other constraints make research of thls type:
unattractive for private investment. In these areas, Federal R&D is warranted accomphshed
wherever possrble in multi-agency collaborations. The NSTC Transportatron S&T Strategy
identifies six areas of long-term enabling research that are approprrate and promising in terms of
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their potential contributions to transportation mnovatlons These are hsted below and dlscussed
in detail in Chapter 4 of thlS section. - /

Human Performance and Behavior

Advanced Materials . :
Computer, Information, and Commumcatlon Systems =
Energy Conversion for Propulsion

Sensing and Measurement

I1.2.d.iv. Transportation Education and Training

The benefits from national investments in transportation, whether based on existing or innovative
technologies, are dependent on the transportation professionals and workers responsible for the
design, construction, operation, and maintenance of the overall system. In the case of new
technologies or novel applications, it becomes all the more important to assure that an
appropriately trained workforce, with sophisticated technical knowledge and a strong
understanding of the societal cortext within which transportation functions. This area is not new
to the Federal government, which has a long history of supporting education. Current DOT
activities include the University Transportation Centers Program, the Eisenhower Fellowships, the
Aviation Education Program, and the National Highway and National Transit Institutes.
Transportation today is undergoing great change—experiencing advances in technology,
undergoing organizational transformation, and continuing globalization along with the world
economy. These changes require that the Department and partner agencies expand efforts that
will enable current and future generations of transportation professionals and workers to meet the
demands of the 21st century. The three focal points of support for education and training
investment are noted below and discussed at length in Chapter 5 of this section.

Introduction of Transportation Concepts: Elementary and Secondary Education
- Vocational and Technical Training -

Transportation Degree Programs: Internatlonal and Multl—dlsmphnary

Mid-Career Transportation Training

I1.2.e. The R&D Role of the Department of Transportation

Innovation in transportation calls for a balanced and integrated approach that links parallel .
streams of research, development, test and demonstration, and implementation. This entire
process must be based on a clear understanding of specific transportation objectives and -
institutional, regulatory, and economic constraints. - The translation of a tested.and proven.
advance into revenue service or operational improvements often necessitates a major:
investment in providing users with sufficiently convincing evidence of its performance and
probably benefits and with the knowledge needed to apply the innovation effectively.
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The Department sponsors a range of research and development activity to support fulﬁllment h
of its core responsibilities, which are as follows

® Estabhshrng standards for safety and other key aspects of the transportation '
system, facilitating deployment of safe and effective transportatron equrpment
and systems.

e  Distributing funds to state agencies, transportation providers, and other related
institutions to plan, construct, and operate the ~transportation system.

] Interacting with other Federal agencies to carry out broader Federal mandates
such as the Clean Arr Act and National security policies.

e  Providing law enforcement and traffic management systems for the Nation’s -
airspace and waterways. :

R&D is critical to the Department’s ability to meet the multiple, and sometimes conflicting
demands the Nation places on its transportation system, particularly in an era of scarce
resources. As the national steward of the transportation system, the Department has a unique
responsibility to work in partnerships with state agencies, transportation providers, and other

~ related institutions to ensure that the Nation fully capitalizes on technologrcal operatronal and
institutional innovations.
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PRIORITY STRATEGIC PARTNERSHIPS

A wide range of transportatlon R&D is needed to support basrc DOT responsrbrhtles such as:
the establishment and enforcement of safety regulatrons Strategic plans for this research are -
;estabhshed by each of the Department S operatrng administrations,. Whrch collaborate onan
‘mteragency basrs through the Department’s Research and Technology Coordinating Councrl
and with stake 10lder: ”through ange of processes, and pparticipate. jointly in the development
of departmentw de strategic. plannmg documents such as this Surface Transportatron Research
and Deve]apment Plan. TR SN ~ S V

: Improvement is highly desirable in many aspects of transportatron and mterestmg and
attractive mnovatrv' ‘techn' | operational concepts abound.  Without.an ongomg t
commxtment to transportatron research and development, the: Natio ould risk a high level of
nnportatron of key technologres It has been estimated that the- global ITS market for surface
transportation will be in the hundreds of bllhons of dollars by 2025. ‘However, it is clear that -
Federal government research over the next ten years, both that addressmg basic governmental
responsibilities, and that desrgned to take advantage of new opportunities for improvement, -
must be conducted in a climate of severe fiscal restraint. Ongomg consrderatron of the broad

transportatlon R&D context will be essential, and will encompass important actxvrtres :
throughout the Federal Government academla, the States, and 1ndustry '

The second tier of the NSTC Science and Technology Strategy, and one of its critical
elements, is the identification of research partnershlps among government, industry, and
academia. One of the tenets of the President's Committee of Advisors on Science and

: Technology is that the Nation can best profit from investments in basic science and research
through partnerships and the exchange of people: -and ideas among Federal agencies, state and
local governments, private companies, universities, publrc interest groups, and other
stakeholders. For agencies with. transportation. R&D. responsrbllmes, strategic partnerships can
, expedrte the research process - and speed the introduction of much-needed new technologies into
transportation systems and operations. . -Based on broad pubhc and; private sector input, this
Strategy identifies twelve partnership initiatives, ten of which address surface transportation,
offering some of the greatest: benefits: for. transportation. Chapter: 6 of this Section addresses
the importance of an ongoing process to measure the ‘performance and benefits of these
initiatives and the whole of transportatron R&D and to mtegrate this mto an ongomg strategic -
planmng process. - : i G -
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All of these initiatives build on
recommendations from various outreach
events and meet all of the criteria listed.to’

' Criteria for Partnership Initiatives

| ~ Addresses a real recognized need.

the right. The role of the Federal
government in planning the details of these ° Has a technology focus--ideally a self-
initiatives, and in implementing those plans °| 1 contained; readily’ lmplemented plece of
will vary depending upon the nature of the | 'v»teChnology LS A
ln ¢ i ,",, B

itiative: and the range of partners e Market for the technology—base d

' 1mprovement exists--if successful

These 1n1t1at1ves do not cover the full scope - | ‘technology, could rely on existing market |
of the Nation’s long-term surface ' = = | "' forces anid the private’ sector for w1despread”*"
transportation needs and, in particular, do implementation. : L

not address the full range of DOT

responsibilities: They are not intended to do* | ® - 182 need for a Federal role, with benefits to

: R , ‘the Natlon as.a whole--taxpayers, travehng
so. However, they will help to make © public, industry; the initiative could not
important and visible progress toward the P ' proceed in a timely fashion w1thou al |
long-term the National goals for = * | %" jnvolvement; support;‘or coordination; bitt '
transportation identified 'above in Chapter 2, - |~ alsorequires pnvate sector cooperatron and

and reflect prioritization of activities and‘
resources in.an era-of limited resources. v R SEE Sl
The initiatives fall into three overlappmg and 1nterrelated categorles (1) transportatlon AE
information infrastructure;: (2) next—generatlon vehlcles and (3) transpertatlon physrcal e
infrastructure. e B v el

o oparticipation. o s,

° Transportatron Informanon Infrastructure

‘In1t1at1ve #1: Smart Vehrcle and Operators ‘- SR
g In1t1at1ve #2 Natlonal Intelhgent Transportatlon Infrastructure -
Lt Imtratlve #3’ Next—Generatlon Global Axr Transportatlon |
: zInitrative #4: Enhanced Transportatlon Weather Servrces

. Initiative #5: Enhanced ‘Goods and Frelght Movement at Domestlc and Internatrenali'? =
S Gateways L R ~ 3.' oAbl

In1t1at1ve #6 Acces31b111ty for Agmg and Transportatlon—Dlsadvantaged ,Populatlons i

Initiative #7: Local Environmental Assessment Systems
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II 3.a.. Smart Veb:c]es ‘and Qperators

+ Next-Generation Vehicles -
4 Inmatlve #8 Next-Generatlon Motor Vehlcles and Shlps o

\ fImtlatlve #9 Av1atxon Safety Research Alhance

! «Transportaaon Physzcal Infrastructure *

Imtlatlve # 10 Total Tenmnal Securlty

Inltlatlve # 11 Momtonng, Mamtenance and Rapxd Renewal of the Physrcal Tl
w0 Infrastructure Sy : 4 : N

| Imtlatlve #12 Env1ronmenta1 Sustamablhty of Transportatlon Systems |

IL 3 a. Transportatzon Infomatxon‘, nﬁ'astructure

Goal: Reduce the occurrence of accxdents in all modes of transportatlon :
,g.of human performance and,behavmr the,_y '

: fewerkdeaths 1nJur1es ‘suffering, and property‘lossi'
reductlon in trauma injuries for the U.S. health care system »
t transportatxon vehlcle repair costs;, and potentlally, reduced automoblle

by fatlgue mattentlon, or mcapacuatlon An approprlate response to these concerns can be




formulated only on the foundation of a solid understanding of human characteristics as they
relate to vehicle operation.

Technical advances, particularly in information technologies, now offer many possibilities in
terms of devices to warn operators of unsafe circumstances, or to suggest or even initiate
corrective actions. The ITS program, for example, specifically includes elements intended to
assure full exploitation of these opportunities. Additionally, innovative means of i inspecting
and monitoring the condition of vehicle and infrastructure components, periodically or while in
operation, can make it possible to take corrective action before an accident occurs. '

This partnership initiative incorporates a wide variety of R&D activities associated with
accident avoidance. For conciseness, they are discussed here in three broad groups: human
performance, accident avoidance technologies, and operator training and education.

Human Performance: Research directed toward better understanding of operator
performance in transportation systems now offers great promise. As these results are
incorporated in vehicles, infrastructure, and overall system design and operation, and
accompanied by new technological aids to provide information and alerts to operators,
dramatic safety benefits will result. Among other activities, this initiative will support
the development of new simulator capabilities, such as those now being completed for
‘motor vehicle operator research, that will add substantrally to our understandrng of
operator behavior and decision making and assist in the evaluation of the
'human—machme mterface.

Accrdent Avoidance Techno]ogzes An 1mportant use of advanced 1nformat10n
technology in transportation is the deployment of devices to unprove operator
awareness, warn operators of hazardous circumstances or unmment threats, “or initiate
responses to hazards. The ITS program, for example, includes a substantial component
that seeks to exploit these possibilities through vehrcle—waysrde communications,
whether by on-board devices or variable message signing. This proposed 1n1t1at1ve will
assess the potent1a1 of an additional category of opportunities for preventmg accidents—
vehicle-based systems, such as Positive Train Control.- Other such systems include
""smart ships," vessel tracking systems, air traffic alert and collision avoidance systems,
synthetic vision (e.g., night vision aids), smart cruise control, collision ‘warnings or
automated braklng, devices to detect vehrcles in "blind spots,” and sensors to detect
that operator alertness has dropped toa hazardous level o

’Training and Education: Even with a greatly impmVed' understanding of human
performance and a set of advanced collision-avoidance technologres that draw’ upon that
knowledge, training and education will continue to be vital to ensure that vehicle

~ operators are knowledgeable about safety systems and safe operational procedures for
“the vehicles they operate. This initiative will support the development of interactive. -
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. programs (e.g:, CD—ROM video games, simulators) to train and evaluate vehicle = -
operators under a w1d " : ange of operatronal scenarlos than lS currently poss1b1e

II 3 a.ii. Natwnal InteIIigent Transpartatwn Inﬁ'astructure

Over the last decade trafﬁc in metropohtan areas has 1ncreased ata far faster rate than
available road capacity. The daily vehicle- miles of travel per lane of urban highway has :
grown by nearly 30 percent, and this has led directly to greater congestion, energy use, air
quality problems, and sprawl. Durmg the past 15 years, both the number of trips per person
and the miles per trip have increased at about 3 times. the rate of population’ growth ‘
Vehlcle-mlles traveled in urban areas have been growing:at about 4 ‘percent a year. In the face
of this: explosrve growth in travel, the transportation system's capacity has not kept pace. -

DOT estimates that to just equal the growth in vehicle-miles traveled, the U.S.. transportatxon
system: would need to build approximately 35 percent more hlghway capac1ty Domg so for
50 of our most congested. metropolitan areas—for which the total cost of congest1on is $43-
brlhon a year—- would cost about $150 blllxon : ~

1 ImtlatlveNatlonallntelhgent TransportathnInfrastructure B

| Goal: Deploy an mtelhgent transportatlon 1nfrastructure across the Umted
- States w1thm the next decade.

CE Particrpants DOT (FHWA FTA FRA, NHTSA) State DOTs MPOs,
‘| emergency response and law enforcement agencies; prlvate mdustry ‘

, Beneﬁts Reductlon‘m travel tlmes m metropohtan areas; fasterhfe—savmg

' f’quahty, increased mfrastructure capac1ty w1thout costly new‘ constructlon
enhanced 1nformat10n system security.

Congestxon also has an unpact on commermal rnotor vehlcle travel partrcularly when coupled
with the admmxstratrve burden assoc1ated with regulatory compliance. Motor carriers are -
legally required to obtain numerous and information-intensive credentials and clearances for
interstate operations. ‘On the average ‘interstate carriers may deal with five or six publxc i
agencies within each of the states in which they operate. Regulatory compliance not only
creates administrative inefficiencies and redundanc1es but it increases labor costs. ‘Total
compliance costs:for the: mdustry are estimated to be as’ hrgh as $5 bllhon a year. The costs to-
the public sector are even greater, due to the volume of paperwork assomated wrth motor -
camer mspectxons, credentlalmg, and tax collectxon : : :
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Rural transportation poses yet another set of challenges. The transportation:needs of rural -
areas differ significantly from those of cities. Although less:than 40 percent of annual -
vehicle-miles traveled are on rural roads, these roads account for 60 percent of all traffic
fatalities because of higher speeds and relatively slow emergency response. ~Many rural
residents are isolated, without a car or access to public transportation. Thirty-eight percent of
rural residents live in areas without any transit services; another 28 percent live where-the
level of service is negligible. Moreover, visitors to rural tourist areas have hmlted access: to
directions and to other bas1c travel information. o i

Intelhgent transportatron systems, or ITS, offer prom1s1ng solutlons that respond to these
pressing challenges in urban, commercial, and rural surface transportation. ‘These systems are
diverse and versatile, combining telecommunlcatlons computer, sensing, and electronics:
technologies to provide real-time information to traffic managers and travelers on traffic,
weather, navigation, and vehicle diagnostics—in much the same way that the air traffic control
system does for air traffic—to achieve greater system efficrency, safety, and convemence

In partnership with state and local agencies and 1ndustry, th1s partnershlp 1n1t1at1ve w111 support
the creation of a national intelligent transportation mfrastructure——a transportatlon ,
communications and information backbone-—that will help to ensure that the various ITS
strategies being deployed across the country are 1ntegrated mteroperable mtermodal and
secure. This national infrastructure comprises three broad systems o

Metrop011tan ITS Infrastructure: This infrastructure will integrate advanced traffic
management, traveler 1nformat10n and pubhc transportatlon systems to rneet the needs-
of metropolitan areas.

Commercial Vehicle Information Systems and Networks This will mtegrate data
technology, and’ commumcatlons systems to make safety regulatlon of commercral
vehicles faster and more effective, and to make compliance transactrons more efficxent
for both motor carriers and regulators.

Rural ITS Infrastructure: This infrastructure will upgrade communications and
- information- technologies- in rural communities and link rural areasto the metropohtan
-information infrastructure. - : : S

Through thls 1n1t1at1ve ‘Federal agencies w1ll work thh industry and state and local partners to
“deploy various elements of this overall infrastructure. The Federal role will include providing
incentives for deployment; supporting public-private model deployments and technology ;
demonstrations, developing innovative financing and acquisition processes, promoting-the:
acceptance of national standards, providing training and technical assistance, and pursuing : - -
focused research and development. A major component of this effort will address the security
concerns arising from opening new avenues of communication among transportation agencies,
emergency services, other agencies, and the traveling public. Together with the increasing
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dependence on information and communication technologles th1s trend has helghtenedi '
transportatlon systems’ vulnerablhty to information securxty problems Eane

1L.a. 3 iii. Next-Generatwn GlobaI Arr Transportatwn

. %""Initiative:' NeXtéGeneration Glo;bal A‘ir Tranéportation.

‘Goal Enhance aviation system safety, efﬁcrency, and. capac1ty by
-;demonstratmg next-generatron concepts for air traffic management and
o *‘vahdatmg the assoclated technologles procedures and operatlonal beneﬁts

Partrcrpants. DOT (FAA Coast Guard), NASA DOD atrlmes
manufacturers.

Benefits: Improved safety and efficiency of the air transportatxon systemin |
1 the face of i increasing demand in domestic and oceanic airspace; advancement 1
| of the state of the art in aviation communications, nav1gat10n surveillance, |
| weather, and decrsron-support systems promotlon of Government-mdustry
‘cooperation in critical areas of aviation technology, and 1mproved U. S
balance of trade for av1at10n technologles and products.

Recent Government-industry partnerships have developed a number of advanced technologies

- for air traffic management, as well as. consensus on operational improvements required for
enhancmg the. safety, flexxblhty, and efﬁmency of a1r trafﬁc management operatlons In
envisions. a system ‘wherein: alrcraft operators have wrde latitude for selectmg ﬂlght paths
speeds, and altitudes that best satlsfy their operatlonal requlrements the air traffic management
system imposes restrictions only to ensure that axrcraft are separated and that other essentlal
safety requ:rements are met.

Most of the technologres that would foster free flight have been developed and tested on a
small scale. The next step in the practical application of these technologies i is integration,
demonstration, and validation in the operational environment. This actlvrty not only will set
the stage for national deployment of the next- generation air traffic management system, but
will affirm U.S. leadership in aviation by show-casmg the new technologles and promotmg
global markets for U. S av1at10n products e ‘

This m1t1at1ve will 1mplement and vahdate advanced air trafﬁc management technologles and
procedures under real-world condltlons The act1v1ty is essentlal to FAA and industry efforts -
to evaluate. the consequences of changes in the operatlonal concepts and procedures' requn'ed to
exploit the new technologles “The potentlal of the new technologles has been successfully
demonstrated—on a hm1ted scale for helicopters—at the 1996 summer Olymplcs in Atlanta
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There, the FAA, in partnership with the Olympic Committee, industry, helicopter operators,
and NASA, demonstrated the use of satellite-based navigation and surveillance techniques in
managing the large number of passenger, cargo, and securlty helxcopters supportlng the games

The proposed effort would implement and demonstrate the new system in two regions, one
each in Alaska and Hawaii. Hawaiian airspace is an ideal location because it is geographically
isolated and serviced by a relatively small number of aircraft, making technology upgrades
more affordable and manageable. Further, because Hawaii is a popular international -
destination, it offers a unique opportunity to showcase U.S. technologies for the rapidly
growing aviation markets in Asia and elsewhere. Alaska also has the advantage of relative
geographic isolation. In addition, it provides challenging weather conditions and terrain that
the new system addresses by providing relevant safety information in the cockpit. The :
demonstration in Alaska therefore will validate the ability of the new technologies to
s1gn1ﬁcantly increase the safety of flight operations.

Th1s initiative will exploit and expand existing partnerships among 1ndustry, anspace users the
FAA, NASA, and DOD. These collaborations created the concept of free flight, and have
been productlve in developing and testing the new air traffic management technologies that
provide a basis for the next-generation system. Safe Flight 2000 is the essential next step in
air traffic management system development.

I1.3.a.iv. Enhanced Transportation Weather Services

For the transportation system, the safety, mobility, and economic impacts. of adverse weather
conditions are considerable.” According to a report of the Office of Science and Technology - -

‘| Initiative: Enhanced Transportation Weatheerervices.

Goal: Imbrove transportation safety and efﬁCiency by demonstfating the ,
data-integration capabilities necessary to provide short-term, very small scale
.Wweather forecasts.

-l Part1c1pants DOT (FAA FHWA, Coast Guard FRA) NWS prlvate ,
- vendors; state and local agencies.

Benefits: In aviation, improved capabilities for flight planmng and severe
weather avoidance, greater system throughput, reduced fuel consumption,
and lower deicing costs for airports; for ocean shippers, financial savings due
N 'f/to forecasts that allow planning for the most efficient routes; and in surface |

o ;vtransportatlon reduced hlghway ac01dents and related i injuries, lower costs
| for truckmg firms, and lower snow- and ice- -control costs for state and local
hxghway departments.
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Pohcy (OSTP), each year weather causes o contrlbutes 106,000 fatahttes on U.S. hrghways
: deaths. The OSTP estlmates that more ,than half of all ﬂrght

~ with the rlsk of accrdents 1ncreasmg durmg bad weather by a factor offfrom 2t05.

Advances in weather technologtes and meteorology durmg the past decade offer the promise of
mitigating many of the impacts of severe weather on transportatlon Among these are new
observation systems, such as Doppler radars and Automated Surface. Observing. Systems
advances in computlng speed and capa 'ty, and greater fundamental knowledge of weather

SO greatly that 1t is now". easible to combine weather data front many sources 1nto masswe
databases and mampulate the data wrth numerlcal models to produce rellable short-term

reahzed wrthout furth frrnpro , : ather data mtegratron and dlssemmatron Of
nnmedrate ut111ty, when\avarlable will be the results of the ongomg research to develop

for up to 30 mmutes for 1-square-kilometer areas of the alrport complex he data 1ntegratton,
is accomplrshed using a hlgh-performance computer workstation. Snowfall forecasts are
drsplayed m, graphlcal form on: momtors in the alrport and atrllnes operattons centers. This -

| L in collaboration with

weather forecasts

The Nation’s economic success relies on access to worldwide markets for its goods and
servrces However as other co' tries vie. for;global and U _S . rnarkets Amenca s competttlve




and domestic frerght based on advanced 1nfrastructure technologres and more effrcrent e
communrcatron and mformatron systems -

o :Imtlatrve Enhanced Goods and Frerght Movement at Domestrc and T
Internatronal Gateways b

.| Goal: Enhance U.S, economic growth by expanding the overall share of
- global and. domestrc trade markets through advances in transportatron
‘technology and systems - A .

.‘;_;.&,,,Partlcrpantw DOT (MARAD FRA FAA FHWA NHTSA) DOC and

,Beneﬁts A more productrve competrtrve natronal economy and a more
| flexible, efficrent and seamless U.S. frerght transportatron system

Itis lncreasmgly accepted that efficiency is nnproVed and costs reduced ‘when international and
domestic ‘freight moves along’ integrated: “plpelme” systems from ¢ orrgrn to destination, lmkmg
various modes as required. Reliance on just-in-time productron and inventory management
practices has increased the demand for better freight transportation, yet inefficiencies at any
point in the prpelme can drsrupt the total system—resultmg in reduced proﬁts for transportatron
providers and higher costs' for freight shippers and consumers. The' goal ‘of frerght '
transportatlon R&D must therefore be to develop seamless 1ntermodal networks for the entrre
trrp——from orlgln to destrnatron '

This partnershrp mrtlatrve will develop segments of such a seamless lntermodal frerght
transportation’ system. On the water side, this 1n1t1at1ve will focus on advanced termrnal des1gn
and operating systems that complement changing sh1p designs and operations.” On the land
side, this effort will incorporate advances in high-speed freight rail networks, truck/container
transport and handlmg systems, truck/airport interface systems, ‘and’ rail/truck/water mterface’ '
systems.’ Thrs will include consrderatron of’ revolutronary concepts such'as unmanned
underground tube freight capsules ‘Such concepts must be consrdered from the standpomt of"
capital and operational cost, ‘as well as ‘compatibility with current freight transport systems—-” :
staff at the Volpe National Transportation Systems Center have, for example, recently
completed an initial study of such issues for the tube freight concept. Each of the above ,
segments also will require application of communication and’ information systems technology ‘
and mfrastructure

T

rivate: partnershrp, this' mltratrve W111 dovetarl and supplement existing’ programs*
that address critical elements-of an enhanced, mtegrated frerght transportatlon system One -
such program is the President’s shrpbulldmg revitalization initiative. This program’s R&D"
element, called MARITECH, focuses on advanced commercial ship designs and modernization
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| kgrowmg cohort Wlll be those least Ilkely to have e
transportatlon—those 85 and older :

B ‘-fare crmcal to thelr healthrfand well-bemg

o The transportatlon needs of the poor partlcularly mner-cuy and rural
~ populations, have been an unportant priority in national transportatlon and :
human serv1ce policies. However, recent’ welfare reform legislation: requiring . -
i : . wed, emphasxs on the :
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Even for those with access to automobiles, mobility is-not assured. In many urban areas, road
congestion extracts a high cost in.delay;; irritation, safety, energy use, and adverse - -
environmental impacts. Yet, demand for transportation services continues to mcrease “Most:
areas in the U.S. where such congestion is a problem can no longer respond by simply
building more-physical infrastructure. The.answer necessarily lies in innovations that permit -
more effective and efficient use of the existing system w1th greater mtermodahsm and
seamlessness among the varred system elements -

Government investment in paratransit has provided the vast majority of the &anSpoﬁatiOn
options available to these populations. Paratransit is typically defined as flexible-route, low-
or medium-capacity velucles serving a predetermmed group ‘of people;, such as the elderly, for
a fee. The need for these services is growmg Demand-responsrve paratransit nationwide has
doubled the number miles traveled over the‘last 10 years to nearly 600 million mlles per year.

Although paratransit fills an unportant transportatlon gap for many parts of the: populatlon its
financial viability has been underwritten with substantial government funding—Federal, state,
local, and prlvate—rather than from its OWn revenues. High operating costs and poor
management strategies ‘that do not optmuze the use of drivers and vehicles have made such
servrces costly and less than fully responsrve to the1r rlders mob111ty needs \

This partnership initiative will improve the reglonal moblhty of the elderly and transportatton—
disadvantaged through better management of paratransit operations and assets. This will be
achieved by developing, deploying, and testing a program that will utilize selected information
system technologies and applications, including automatic vehicle location, state-of-the-art
vehicle communications, geographical information systems, computer-aided dispatch, and
electronic fare collection. These technologies will be integrated into a centralized regional -
control system to manage otherwise independent paratransit operators. Centralized dispatch,
monitoring, and fare collection for regional paratransit services provided by transit properties,
Councils on Aging, and human service providers: within a smgle reglon will be conducted from
a regional mobility management center. . e

Although a number of "smart" technologies are currently being used or individually
demonstrated throughout the country, no single regional testbed exists: that attempts to manage
all paratransit services within a region. The power and reduced cost of .commercial
off-the-shelf information, communication, and navigation systems makes possible the
deployment of a regional access and mobility program.

I1.3.a.vii LocaI Environmental Assessment Systems
'Assessment of envxronmental 1mpacts and of the cost-effectxveness of countermeasures isin -
most cases a very difficult process. For example, urban air pollution depends in part on:

vehicle emission characteristics, patterns of travel, weather and climate conditions, and very
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complex atmospheric chemtstry and physics. Moreover, 1t is often not. possrble to predict -
accurately the travel behavior changes that may be. assocrated ‘with a particular air-quality -
change, whether 1nvolvmg road constructton, trafﬁc control or demand management

Ini atlve LocalEnvnonmental :’Asse’ssrnént Systems

| Goal: Further develop data vahdated models, and a com| rehensrve ,
knowledge base to support analysrs of transportatxon~related en mnental
| impacts and alternative strategies, 1ncludmg use of “virtual travel " by all

k v_levels of government and the pnvate sector

"Partlclpants DOT, EPA , other responsxble Federal agencres state and
| local envrronmental authorrttes Natlonal Laboratorles the pnvate sector
vacademra i

o ’Benéﬁts: EfIfrnli.')roVe'd'f'a"b ty of government ag encies to res] ond‘strategxcally
| to environmental objec ves ‘andito characterlze the transportatlon ol
' 1mphcat10ns of those s,

As a result, many uncertainties surround the envnonmental aspects of major transportatron
investment and regulatory decisions. _This can e an especially serious -problem for local
government planning bodies, which often lack the sophisticated tools and technical staff needed,
to deal with:such-complex issues. Srgnlﬁcant new opportunities, tnclndmg new operational
practices made possible by dramatic nnprovements in information technology, are being made
available to MPOs and local agencies. However, in order to understand the: possibilities and
make effective choices, these: organtzatrons requrre models capable of predrctrng the range of
impacts of such practrces L :

Problems also can arise in the degree to whtch envn'onmental regulatory ‘agencies appreciate

the transportation impacts of their decisions. Since the consequences for transportation system
performance; public health, and overall qualrty of life can be severe, it is critical that the
Federal Government-conduct a. wide range ( of research activities focused on clarxfyxng all
aspects of major transportatlon-related env1ronmental issues. The recently proposed tlghtenmg :
of U.S. standards for ambient concentrations of ozone and ﬁne Pparticulate matter,:for -

example, would likely expand- the geographtc scope of non-attainment and create the. need for
additional measures to reduce transportatton sector emissions. Thls toprc also has a large
international component Internattonal agreements 10 limit. emtssrons of carbon ledeC and
other gases could have. profound consequences for domestrc transportatron [ :

Another need that thlS mmatrve w1ll address is for an mcreased understandmg of the
relatlonshlp between . transportatlon and land use. decrsrons. This effort will. support the
development of analytical tools that MPOs and other transportatlon decrsronmakers can use to
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assess the implications of transportation projects for overall sustamabxhty, including’ land use,
economic development and access1b111ty : : '

The development of such tools is the primary ObjCCthC of FHWA ] nghway Planning
research program, discussed below in Section IIl, Chapter 6. Priorities of this program
include the development of sketch planning tools for assessing ITS deployment options; the
development of innovative data collection methods; and implementation of the Travel Model
Improvement Program (TMIP) and TRansportatmn ANalysis SIMulat1on System '
(TRANSIMS) program.

This partnership initiative will develop data and analytical models to provide a comprehensive
environmental knowledge base to support decisions, policy formulation, and transportation
investments in all modes. It will expand and build upon the work conducted under the TMIP,
an interagency effort aimed at developing a new generation of travel demand models The
TMIP includes both research to enhance current modeling practice and a longer term initiative
to develop a new approach using the latest advances in computing . technology (known as
TRANSIMS). This new approach uses mlcrommulauon to depict travel patterns and couple
them with a modal emissions model, allowing Metropohtan Planmng Orgamzatlons (MPOs)
and other agencies to fully analyze the implications of various transportation mvestments on
both travel characteristics and emissions.

Another need that this initiative will address is for an increased understanding of the
relationship between transportation systems and land use decisions. This effort will support
the development of analytical tools that MPOs and other transportation decision makers can
use to assess the implications of transportation projects for overall sustamablhty, 1nc1ud1ng
land ‘use, economic development, and accessibility. =

II.3.b. 'Nekt-Generation Vehicles
IL.3.b.i. Next-Generation Motor Vehicles and Ships

There are four prominent national concerns which, together, will require significant advances
in transportation vehicle technology. First, the U.S. relies on petroleum to provide more than
95 percent of the energy required for transportation, and it has been estimated by some
researchers that even a brief supply curtailment (i.e., 2 years) could drain $500 billion from
the economy. Second, although the U.S. has advocated the adoption of binding international
commitments to stabilize the atmospheric concentration of greenhouse gases, continued growth
of U.S. transportation sector emissions is projected under current policies. ‘Third, whilé recent
improvements have been realized in urban air quality, additional measures for mobile sources"
would be required to meet tighter proposed standards for ozone and fine particles. Finally,
U.S.-based component and vehicle manufacturers face' growing international competition, and
must continue to make technological gains to compete effectively in the world marketplace.
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Initiat'ive’:"NeXt-GeneratiOnzMotor Vehicles and Ships. = =

| Goal: Develop 1nternatronally competitive, domestlcally produced motor
\ ,vehrcles and ships that achreve unprecedented gains in fuel efﬁcrency,
) envrronmental performance and operatlonal performance j

,'Partrcrpants DOT (FTA FRA MARAD NHTSA Coast Guard), DOC

| EPA; DARPA; DOE state and local authorrtres Natronal Laboratorres

, umversrtles component supplrers fuel producers engme and vehxcle '

j :manufacturers fuel cell producers and new energy conversron technology
‘manufacturers A v : )

| Benefits: Reduced economlc vulnerabrhty to petroleum supply curtalhnents; '
reduced emissions of greenhouse gases, ozone precursors, and fine
partrculate matter; improved transit service; Jimproved intercity transportatron
‘ fservrce in hrgh-densrty markets wrth atrport capacity and landside access
| cons proved global competrtlveness of U.S. truck bus, and )
] locomotrve manufacturers; ; establishment of domestic manufacturers as

| leaders in productlon_of new energy- conversron systems revrtalrzatton of ‘
| U.S. maritime carriers and shrpyards and provrsron of surge capacrty ’
e essentlal to natronal secunty ‘

Thrs partnershrp mttratrve responds to these concerns through R&D leadmg to-the development
of transportation vehicles that are more- efficient and far less. pollutmg Specrﬁcally, thts effort
will seek to develop the next. generatron of: : : ,

H1ghway Ve]nc]es Thrs mrtratrve wrll contrnue the PNGV and Advanced Technology

. Transit Bus (ATTBY) activities and will supplement. them by also focusing on dramatic
improvements in medium- and heavy-duty-vehlcle fuel efﬁcrency - This complements, |
and must be coordinated with ongoing research supportmg the establishment of
effective safety regulations applicable to such vehicles--a core DOT responsibility. In
1993, the Clinton Administration joined in a historic partnershlp, the PNGV, with the"
‘Big 3 automakers to estabhsh global technical leadership in the development and
productron of affordable, fuel-efficient, low-emission automobiles that meet today's .

- safety and performance standards. However ‘while automobrles account for 40, percent

- of the nation's transportatlon energy demand heavy vehlcles—buses and trucks—still
~consume 25 percent. of the total energy used for transportation. ‘These vehlcles whlch
tend to use diesel fuel, are also responsrble for. major shares of transportatlon sector -

- emissions of nitrogen oxides and fine partrcles In recent years, the FTA has worked-
collaboratively with the transit industry to develop the first prototype ATTB. This bus
uses ltghtwerght composite materials and an electrlc drrvetrarn to achreve a - '
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four-to-five-ton reductlon in curb welght low emlssmns and reduced fuel -
consumption.

Locomotives: DOT's Strateglc Plan calls for the development of hlgh-speed ra11 asa
viable transportation option in select corridors. The primary market for this service is
‘generally perceived to be trips of from 100 to several hundred miles in length.
'Although many routes may well prove viable for higher speed trains—in the range of
100 to 125 MPH or faster—applications in the U.S. require a non-electric high-
acceleration locomotive. Although most hlgh-speed technology uses electric
propulsion, virtually the only portion of the U.S. rail system currently electrlfled is the
Northeast Corridor—and the cost of electrification is daunting. This partnershrp
initiative will support the development, test, and demonstration of non-electric,
high-speed rail technology to establish a technological context in which pubhc agencres
and private mdustry can proceed to 1mplement new rail services.

Ships: International freight transport is critical to this country s partlcrpatron in the
global economy. Total oceanborne foreign trade in 1994 had a value of $566 billion, up
13 percent from the previous year. Moreover, commercial sealift is the primary means
of deploymg military assets abroad. Sufficient surge capacity, including. readmess for-
conversion of ports and a portion of the commercial fleet from civil to defense - '
functions, is therefore essential to national security. It is thus nnportant to the nation’

. that there be a U.S. merchant fleet capable of competing internationally on a cost and
service basis. By supporting focused R&D designed to stimulate and foster innovation

~ in ship design and shipbuilding, this initiative will provide Federal participationard - -
leadership necessary to ensure national defense readiness and to restore the health of -the
U.S. maritime industry. This includes not only ship structure but also ship propulsion.
For example, recent Navy demonstrations of fuel cells could form the basis for a
partnership with the Coast Guard to develop this technology for wider use in ships and,
potentially, for land transportation vehicles such as locomotrves buses; trucks and

L automobrles S ~

I1.3.b.ii. Aviation Safety Research Alliance

Great strides have been made over the past 40 years to make flying the safest of all.of the
major modes of transportation. Aviation accidents have leveled off at extremely low rates.
However, although the accident rate is very low, it has stayed relatively constant for the past
decade or so. Moreover, the significant projected growth in air traffic in response to global
demand has the potential to cause the total number of accrdents to rise dramatrcally throughout
the entire aviation system over the next 20 years ‘ e :
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:,factor of ﬁve m:y 10

lPartlcrpants NASA DOT (FAA) DOD arrlmes manufacturers
umversrtxes ‘

| Benefits: Reduced avratlon accidents and accrdent- related fatalrtres and
| improved capacrty to meet safely the growmg world dem nd for alr “
| transportatron e : BEE :

rporat i ,try as new pro 1t
arrcraft or as addrtrons or alteratrons to. exrstlng arrcraft or procedures Specrﬁc areas. for this
long-range technology development mclude ' , ,

Arrcraﬂ Systems Prevent malfunctrons of arrcra 1 ‘equrpment and systems through
- “innovations in‘ arrcraft desrgn manufacture momtor gi,- mspectron and reparr prlor to?‘?
malfunctlon G SRR e SR LA T

: Human Factors Ehmmate human- caused xmshaps through human- centered alrcraft
and system desrgn alternatrve procedures and processes and rmproved educatxon and '
training. : : : &

: QEnvzronment' Ensure separation between aircraft and hazardous. weather terram and S
obstructxons other arrcraft and thelr wakes and hostrle act on (military. o

IL3.c. Transportatwn Physr aI;Inﬁ'astructure

I1.3. c. i TotarI Terminal Secumy

The years since the outbreak of Mlddle Eastern terrorlsm in the 1960s have seen an
intermittent cycle of both mcrease"*and dechnes in major 1ncrdents‘ of public terrorrsm%‘or-.; T
vrolence throughout the: world ‘The occurrences of' such 1nc1dents,, ten, of course, heavily
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dependent on local or regional political crrcumstances However, recent events in both the
U.S. and other parts of the world—including the ‘bombings of the’ ‘World Trade Center, the
Federal Building in Oklahoma City, and Olympic Park, and several attacks against transn
operations in stich w1dely scattered cities as Tokyo Paris and Baku—have focused
considerable attention on the vulnerabrllty of transportatlon faclhtles and the potential for
another upsweep in the number and seventy of terrorlst attacks

S

‘ Initiative: Total Termrnal Security

| Goal: Develop a standardlzed approach to assessrng the: securlty threat at
transportation facilities and implement a standard security package.
! specrﬁcally tallored to that level of threat. ,

‘ Part1c1pants DOT the 1ntelhgence commumty3 domestic law enforcement
- 'gencres ‘state and local transportation and law eénforcement agencies, ai co
o ”and port authorltres and pubhc and prlvate transportatlon serv1ce prov1ders e o

| BeneﬁtS' Greater security for transportation users and operators through the |
o development of a'standard approach for assessing vulnerabilities and risk
| transportation facilities and the collection of valuable information regardmg. 1
cOst-effectlve allocation of securrty resources and nnplementationof"securi e
a ’measures | )

, Because of their visibility, transportation facilities and operations have frequently been the
potentlal threat to thetr own facrhtres and operations and develop cost-effective measures that
can be taken to minimize the number and severity of incidents. ‘Doing so, however; will
require the participation and assent of all agencies and organizations active in this area,
including: Federal, state, .and local agencies with transportation, law enforcement;: and threat-
analysis. responsrbihtres airport and port authorities; and private transportation service-
providers. :

This initiative will modify-an approach taken by the State Department for application to major
transportation terminals; facilities, and operations. This concept; called “Total-Terminal
Security,” will enable the transportation community to apply a standard, acceptable
methodology to the allocation of security resources:and. implementation of: security measures at
each location. In practice, this concept will cover the range of major security elements,
including physical security and public access controls, personnel security, perimeter security,
technical security, and, where relevant commumcatlons and mformatlon systems security

. One example of a transportatron faclhty to be 1nc1uded in: th1s approach 18+ domesuc airports
Under this-initiative, new systems for: detecting weapons and explosives will be: mcorporated
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i € 4 ] 1. The :
selected airports w111 become operatlonal laboratones for vahdatlng'vthe ,:mtegratwn::ofz an'port
and alrlme securlty, i]

evaluated in terms of passenger and cargo throughput delay time due to the inspecti
process, and ooperating costs. If the total security concept works. as well as ex ‘ected, )
airports will serve as’ : 1S @ ’
commumty ‘

The Nation’ s transportatlon infrastructure is agmg—-lts elements exther nearmg/or exceedmg |
their de51gnl e. Thls aging infrastru cture must be- mcrementally restored»renewed and

conditions, s vith §
deﬁcxenc1es i

capac1ty shortfalls whlle mdre'than x$4 bllhony is spentveach year to mamtam repave' and
expandexxstmgrunways , L s T Teaaadon Ll

mfrastructure renewal
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Initiative: 'Monito:ring},' | Maintenance; andRapld Renewal of the Physrcal o
Infrastructure.

Goal: Stimulate and facilitate the effective use of both mnovatrve and k
conventional construction desrgns structures materials, and. methods in the
rehablhtatxon renewal and replacement of the physrcal transportatlon
infrastructure..

Partncrpants DOT, DOD DOC (NIST) NSF CERF transportanon :
construction firms, manufacturers, state and local transportation agenmes

Benefits: Improved safety and economic productivity of the physical
infrastructure through reduced likelihood of catastroph1c failure, lower
life-cycle investment for system renewal and expansron and fewer serv1ce
interruptions. A '

This 1mt1at1ve proposes strateglc joint R&D 1nvestments in key technolog1es to ensure the safe»
operability of the aging infrastructure and timely- detection of deteriorating’ conditions. These
_ mfrastructure technologies fall within three areas:

Renewa] Engineering: This technology area covers the use of 1mproved materials,

designs, and methods for infrastructure. ‘Specific technologies include new ‘construction
methods such as automation and robotics, trenchless and other advanced tunneling, and
efficient cut-and-cover; advanced structural materials, mcludmg durable compos1tes and
metal-compos1te hybrids; and advanced pamts and spray coatmgs - ~

: Advanced Infrastructure Inspecnon Momtormg and Mamtenance Included in th1s
technology area are nondestructive test and evaluation technologies and “ smart Sensors

- and materials, such as embedded fiber optics.for visual inspection or strain -
interferometry, shape-memory alloys and ultrasomc or magnetlc corros1on detectxon

Environmental Engineering and Technologies: This area promotes the use of recyclable
materials and environmentally benign technologies to prevent or mitigate the adverse
environmental impacts of infrastructure construction and operation. ' These materials -
‘and technologres include green barriers to shield noise and improve air quality; pamt
and spray recovery systems; non-toxic and recyclable bridge and road: coatmgs asphalt
mixes, and additives; geotextiles for slope stabilization and surface-life: ‘extension; and
use of recycled tires, plastics, and pavements in infrastructure apphcatrons o
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I1.3.c.iii. Envu'onmental Sustamabﬂny of Transportatwn Systems

Transportatron systems have been recogmzed as havmg major unpacts on envxronmental
sustainability. The transportatron sector accounts for about one-third of- domestrc contrrbutrons
to greenhouse gas emissions and is the fastest: growmg contributor bo Aomestrcally and

~ internationally. Transportatron sector unpacts upon the health of soils and aquatic resources,
as well as habitat drsruptron are often irreversible; with: unknown long-term ecological + :
consequences. The land use decisions made by governments and individuals are long- lastmg
and to a large extent determmed by the avatlablhty of 1nexpens1ve transportatron ch01ces

' Imtrative Envrronmental Sustamabrlrty of Transportatron Systems

| Goal Investrgate the technologrcal and behavroral nnpllcatron of alternatlve
, transportatron infrastructures and development patterns to determine tt 1
1 that rmmrmze nnpacts on long-term envrronmental sustamabrhty S ﬁ

‘Partrcrpants DOT EPA, DOE, HHS, HUD, the prrvate sector, academra v' 1
1 nongovernmental orgamzatlons and state and local government agencres

| Benefits: Improvedabrhty to understand the hnkages between transportatroni .
| and the environment, and how more sustalnable transporta SR
o f,,beneﬁt soc1ety L i i

These 1ssues are not easy to address and create substantral challenges for the research
commumty Fmdmg solutions that. enhance the sustainability of transportation systems
requires applications of technology as well as an understanding of the behavioral and social
sciences. Research is needed to determine the technology necessary to desrgn transportatlon
systems and development patterns that’ prov1de aecess to economic, social, and recreational

' opportumtres such that permanent (1 e unsustamable) env1ronmental degradatron is mnnmrzed
or avoided. ; t - B s

~ Examples of potentlal research areas under this 1mt1at1ve are

Behav1ora1 research assoczated Wlth develapment pattems Technrcal solutrons for devrsmg ,
development patterns that produce environmentally cleaner and safer environments are a
-means of reducing vehicle-miles of travel (VMT) both to reduce environmental problems.

- -and to increase the safety of communities. Research is needed to determme how: aspects of
human behavior such as mode choice, travel demand, and driver behavror are affected by
development scale, the scale of hlerarchlcal transportatlon infrastructures, and then:
interaction.
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- Impacts of transportation infrastructure on climate change: Providing additional
transportation capacity "induces" or attracts new trips, as acknowledged by the recent
Transportation Research Board special report, Expanding Metropolitan: Highways. Both

- short-term and long-term effects tend to reduce any initial travel- time benefits associated
with increases in capacity. Additional research is needed to clearly document both short-
and long-term effects, especially the implications for greenhouse gas emissions. Research
is also needed to determine whether transportation infrastructure can be desrgned in concert

- with development patterns such that accessibility is maximized.

Information tec]mo]ogJes and sustamab]e development: Many mformatlon technologles
offer solutions that can increase the sustainability of transport systems, especially when
combined with development patterns that are more sustainable. For example,
telecommuting offers the promise of accessibility without mobility and may be particularly
beneficial for promoting development of sustainable communities. Research into the
behavioral implications of telecommuting and other information technologles such as
adaptive transit dispatching, can identify the implications for sustamablhty, such as
whether they result in major changes in travel demand and patterns.

Infrastructure needs associated with revitalizing urban areas and cleaning up brownfield
sites: Brownfields typically are abandoned and mildly contaminated sites that requxre
minimal clean-up efforts. Redevelopment of these and other urban sites can promote
sustainability by avoiding development of ex-urban greenfields. Urban infill development
can reduce the need for building ex-urban transportation infrastructure and reduce VMT
growth. Urban brownfield sites also often have unmet infrastructure reqmrements that -
need to be addressed. Technological solutions, such as information technologies, may be
abIe to identify and facilitate clean-up requrrements while prov1d1ng a transportatlon .
solutlon for abandoned urban areas. ' HLa

Sustamab]e fre1ght movement Efforts to. reduce traffic congestxon and emissions in urban =
 areas have often taken the form of restrictions on freight movement in favor of facilitating
(primarily single- occupant—vehrcle) personal travel. Add1t10na1 research is needed on the
long-term regional economic and environmental impacts of current frelght policies and
opportunities provided by new information technologies, mtermodal facilities, and -
market-based measures for improving the energy efficiency of frelght rnovement in
‘ urbamzed areas. o

Overall ‘this partnershlp initiative will address the sustamablhty of building and operatmg the
interrelated and complex systems of transportation and development that drive, and are driven
by, economic activities... The focus will be on behavioral sciences: and interactions with -
technology in determining how people react to different systems-to achieve sustamablhty
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- DEVELOPMENT OF THE ENABLING TECHNOLOGY BASE

Innovations in: transportatron generally result from applrcatlon of a W1de range of scientific and
- ’engmeermg disciplines not: specrﬁc to transportatron Continual research in these areas is * - -
necessary to provide a solid foundation for the steady advances in transportation: technology
required to meet the demands of the 21st century. Yet, the. long-term nature and often diffuse
‘benefits of such research. means that market forces may be insufficient to motivate private
;mvestment ‘Moreover, whlle ‘many Federal agencies conduct research in these areas, that
R&D is typrcally focused on the agencres specific concerns—not on broader national needs.
As. stated in the General Accounting Office teport on Surface Transportatzon Research
ﬁFundmg Federa] Role, and Emergmg Issues, as well as by numerous transportation officials,
“"the current mix of research projects gives too little emphasrs to basic, long-term, high-risk
surface transportatron research.". Exj kples”of such research that i is ‘conducted by the ,
Department of Transportatlon mclude the Crash Avordance Research and Automated Vehicle
Control and Informatron Systems programs i L L R ek

kThe third tier of the NSTC Transportatron zCriteria for Enablmg Resl‘earchh e
‘Science and Technology Strategy identifies | = - ' ' pEe

six long-term research areas. These are e Supports long-term national transpommn
consistent with the prmcrples of the S - goals.

President’s Commiittee of Advisorson. | ,
Science and Technology, meet the criteria | ®  Benefits t00 Wldely Spread for any one
listed in the box to the right, and support . . company o recover its investmentata
oneor more transportatron system elements o ;““‘pmﬁt e
These enabhng research areas are (1) huma!_l e  Costor risk s too great for. any mdrvrdual
performance and behavror @) advanced 3;. e 'company to bear alone.

- materials; (3) computer mformatlon -and- ‘
commumcanon systems 4) energy and L] : Beneﬁts too far in the future to pass -
envrronment (5) sensmg and measurement ; threshold of prrvate mvestment ‘Criteria.

and (6) tools for transportatron modehng,
: des1gn, and constructron

In the thrrd edition of this Surface Transportation Research and DeveIopment Plan, :
~shaped a. long-term research agenda that would faclhtate realization of the Dep ,ent s vrsronl
and strategic goals by focusmg on transportatlon challenges for the 21st century and :
1dent1fymg priorities for ‘allocation of scarce R&D resources. The report identified sixteen
strategic long-term R&D thrusts (Section II, Chapter. 4). that, to a large degree, were based
upon and incorporated existing R&D activities. The descriptive framework used did not 1mply
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-any particular new approach or process for implementation. Rather, the report proposed that
each thrust area be pursued in a manner based on, and in harmony with, existing efforts.

The NSTC group of six enabling research areas represents a consolidation of the full set of
jprogrammatic long-term surface transportation R&D thrusts identified in the third edition of
the Surface Transportation Research and Development Plan. 1t also reflects significant -
priorjtization according to the above-mentioned criteria for Federal support.  Table II-4-1
illustrates the relationships between the current enabling research areas and the prev1ous long- :

term R&D thrusts.
Enabling Research Area

v Com- | | ‘Tools xfor:

 Human puter, ~ : ] Trans-

\ Perfor Infor- Energy Sensing | portation |
~ ™" | Advanced | mation, | ‘and - “and” | Model-
mance . . :Materials and Environ- |- Measure ‘| :ing, de-:"
and . .

; . Communi ment .- | - ment .| sign;.and

Behavior T
o ‘ cations - construc-
Long-Term Research Thrust Systems thl‘l

Transportation System ‘ X X X X
Assessment and Knowledge B SR
Base
Intermodal Freight X X
Transportation L
Rev1tahzaf10n of the U.S, o X X
Internauonal Frelght Transport ‘
Industry S
Improved Materials, Designs, X X
and Methods for Renewal o o
Engineering B
Advanced Technologies for X X
Inspection, Monitoring, and -
Maintenance of Vehicles and
Infrastructure v
Application of Information X X X
Technologies to Transportauon ‘ e
LSystems Operatlons 5 ‘, o
Advanced Technology for X X X X
Intermodal Public Transit - . : b

Systems ‘
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Technical Foundation for ngh 1 x | X oxo b ox
Speed Ground Transport : : . .
Systems : Lo

Accide‘nt Suwttiabiﬁty e X q

,Safety Data and Analys1s i X b s

el ||
s

| SecufltylnSurface o ¥ 1 X T
Transponanon - :

>
>

Envxronmental Impact Data, i .
-Models, and Knowledge Base | .

[Eiromment Engoeere | [ x [ [ x|
and Technologtes R R ,

Accessﬂnhty for,' ersonswrth X |l ox
Personal Moblhty Lmntattons e O

~Intennodal"l‘ranslt'System S R e e
Innovation 1 '

'Table I-4- 1 Re]anonsth between Long-Term R&D Thrusts and Enablmg Research Areas
II. 4 a. Human Performance and Behavmr

For transportatton systems to achleve hlgh goals for performance and cost thetr design, -
realization, and use must be based on (1) extensive knowledge of user needs; (2) limitations
associated with human performance and behavroral characteristics; and (3) understandmg of
the many factors affectmg the mteractton between humans and automated systems

Human error or madequacy in vehlcle or system operation, mamtenance or 1nspectlon isa
leading: factor contnbutmg to safety:and security: problems ‘This arises in part because basic -
system design, operational procedures, or training programs do not take: fully into account the
characteristics likely: among the people respons1ble for operatmg the system.. Research inthe
behavioral sciences: prov1des a critical foundatlon for butldtng the needed transportatlon ‘
knowledge base to avoid such ﬂaws ' : N B S

-Better understandmg of human behav1or is parttcularly needed in system control and
“operations, mcludmg the effects of fatlgue, work-sleep cycles, workmg environment,
boredom, and drug and alcohol use; re ponSe to emergency situations; testing of readiness to
. perform duties; and mteractmns among co-workers. In addition to affectmg safety, problems :
associated with these toptcs cause operattonal meffictencres that lower overall productivity. A
broadly based research program wrll yleld behavioral science results and- methodologles for all
modes of transportation, enablmg more efﬁc1ent use of scarce resources ~
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I1.4.b. Advanced Materials

Technical advances in the defense and consumer sectors have produced a rich inventory of
materials and associated structural concepts, tools, and techniques for their use. Enabhng
research in this area supports applications to transportation infrastructure, mcludrng the -
demonstration of effectiveness and long-term viability and, often, the reduction of costs to a
competltrve level. Examples include hrgh—performance concrete, new steel alloys, innovative -
‘composite materials and adhesives, imaginative structural concepts; computer-aided design
techniques, automated construction and maintenance tools, and new approaches to corrosmn
protection and control.

Similarly, transportation safety and energy use are greatly influenced by the materials from
which aircraft, ships, and surface vehicles are manufactured. For example, the PNGV seeking
a three- fold increase in automobile fuel economy is exploring the use of hlgh-performance o
steel, aluminum, magnesium, and glass- and carbon-fiber composites for body structures. -
Each potential application of an innovative material poses new challenges in terms of material
cost, manufacturing processes, joining and adhesives, characterization of failure mechamsms ‘
-environmental concerns, and costs compatible with transportation uses. o -

II;4.c. Computer, Infarmatran, and Commumcatran Systems

Worldwrde transportation is being transformed by the growrng overlay of an information
infrastructure on the existing physical infrastructure yielding a system:in‘which:information
technologies and ready access to many types of information are integrated into virtually all
elements and functions to enable greater efficiency, safety, and improved performance.:

- Effective and rapid exploitation of these innovations will require a substantial and ongoing
enabling research and development effort associated with system concepts; characterization of
alternative configurational and technical choices, and development and harmonization of a
wide range of standards.

For example, increased use of wireless communication throughout the society and econiomy
will require a solid technical and economic knowledge base to support policy decisions. <
regarding allocation and efficient use of electromagnetic spectrum and sophisticated mobile
data communications technologies. : Similarly, many important transportation:applications use '
the highly-accurate Global Positioning System for position-finding and navigation. Many
technical as well as financial and institutional issues must be resolved to assure that this system
evolves and is managed in a manner that fully reflects the growing needs of civil transportation
users. The basic standards for electronic data interchange, database:synthesis, and system .
interoperability are being addressed by appropriate trade and technical: orgamzatrons but the -
Federal Government has a crltlcal role to’ play in facrhtatmg that process fbedt T

The growmg complexrty of 1nte111gent systems and ever greater dependence on them for human
safety and functioning of the society will require a high level of reliability:and robustness.
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Similarly, a transportation system permeated with. information technologres has: mgmﬁcant new
vulnerabilities to terrorist and other malicious attacks. Coordmated Federal researchiis
needed in software: ‘modeling. and verification’ techmques and Hrgh—Conﬁdence . :
Systems—information systems that provide users with high levels of security, rellablhty, and
restorability. High- Confidence Systems are resistant to failure and malicious penetratron or-
damage and respond to 1nterference via adaptatron or recovery

Information technology also plays a cr1t1cal role in technology mtegratron Wthh is essentlal to
rectify current inadequacies in: system assessment, -policy research, and mtermodal research as
well as. the wrdely supported needs in basrc long-term hlgh r1sk research S

II. 4 d Energy and Envmmment

Economic and envrronmental characterlstlcs of transportauon vehlcles are determmed toa
large degree by the means by which stored energy'is provided and converted into kinetic
energy. Each candidate technology is. typrcally of potentral relevance to at least several modes
of transportation, and: many have the ability to improve both energy efﬁcrency and emrssron
characteristics. Research in this area includes electric propulsron and battery concepts, -
advanced internal:.combustion engmes ‘hybrid designs, and mcorporatlon ‘of innovations such
as fuel cells and flywheel energy storage. As discussed above i in II.3.b.1., one promising -
example for which a near-term partnership may be warranted is the Diesel-fed fuel cell
demonstrated recently by the ‘Navy--another stich example is the FTA fuel cell transit bus
program; A variety of alternative fuels are. possible, each with strengths and weaknesses in -
terms of economics, practicality, and indirect impacts. Market forces tend primarily to
motivate propulsion system research for near-term apphcatron necessrtatlng cost-shared
Federal R&D—-such as: the PNGV— to explore the longer term and hlgher rrsk technologres

II 4 e Sensmg and Measurement

The wide range of information technologies now being incorporated into transportatron
systems has steadlly increased the value of real-time monitoring and inspection of
transportation vehicles and: mfrastructure "Smart structures"—roads, bridges; runways, -
tunnels, and others with a network of embedded sensors—can yield lower cost with 1ncreased
safety margins by continually providing detailed condition status and information, under -
normal as well as abnormal circumstances. "Smart vehicles" s1m11arly depend to a large degree
on sensing their environment and operating circumstances, processing that information, and-
communicating with other “smart” structures and vehrcles to coordinate responses. The
benefits of coupling sensing, computing, and commumcatmg in this manner include safety,
vehicle and infrastructure: llfetrme, and optimized maintenance practices.

Monitoring of weather and air quallty has direct apphcatlon to transportation. These examples
make clear the value of low-cost, hrgh—performance devices to make an extremely wide range
of physical measurements, whrch can then be coupled to computer chips capable of generatmg
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warnings or adjusting operation directly. A virtually unlimited number of physical
mechanisms and sensing concepts are potentially available, but devices of special importance -
to transportation will be identified and brought to fruition only to the degree that the
transportation community makes these needs known and establishes their potentlal economic
and operational value. ~

IL.4.1. Tools for Transportation Modeling, Design, and Construction

Enabling research in this area provides tools, knowledge, information, and techniques to
improve dramatically the efficiency and effectiveness of (1) assessing system requirements; (2)
planning and designing system improvements; (3) evaluating alternative operational concepts
and strategies; (4) estimating performance characteristics likely to result from innovations; and
(5) ‘managing system operations. Specific areas of research include:

Transportatzon System Design Tools: Tools and methods—such as computer models and
simulations and computer-aided design, mtegrated across all institutions involved in the -
planning process—that support system planning and design, including process re-
engineering, with emphasis on broad system engineering and integration to assure that the
resulting system makes effective use of all components in efﬁc1ently achieving a high level
.of performance. e

Chafacterizing and Modeling Sysfem Performance and Impacts Means by which system
performance—such as mobility, safety, security, and economics—is measured, assessed
and mtegrated into system design and operation processes and decisions.

Transportation and Logistic System Operations and Management: Inforrnation technology
and other tools to support operation and management of transportation and logistic systems,
and to assure seamless integration across organizational, modal, and institutional interfaces.

Transportation Planning, Economics, and Institutions: Development of a broad knowledge
base and identification and characterization of needs and interests of all parties involved
with the transportatlon system; understanding the economic, financ1al and 1nst1tut10nal
context for transportation..
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CHAPTER 5

EDUCATION AND TRAINING

The Natron s mvestment m research and technology is crmcal to the transportatlon systern s,
safety, efficiency, and capacrty to support national goals Equally xmportant however, is our
continuing investment in the ‘human capital, the transportation. professronal and: worker who i is
responsrble for the: desrgn constructlon, operatlon, and mamtenance of the system

The Federal Government has long supported transportatlon educatton Current programs
administered by DOT are crucial to ensuring the profess1onal capac' of the transportatlon
enterprise.  The University Transportatton Centers. Program, the Eisenhower Fellowshxps, the
Aviation Education Program, and the Natlonal Highway and: Natlonal Transit Institutes are
representatlve of the Government's contmumg mvestment in transportatxon educatlon and
professional enhancement e .

Through these: programs the Department supports the development of tramed transportatron
professmnals Sponsors the pursuit of promising research efforts, many. of which address
immediate and practical system needs; and provides a stimulus to small and mmonty-owned
busmesses capable of addressrng hlgh-prtorlty research issues confronnng transportatlon

Transportatron today is undergoing great change—-expenencmg advances in technology,
undergoing organizational trans Eormatlon and contmumg globallzatlon along with the world
economy. These changes requlre that current and future generatlons of transportation -
professxonals and workers be responsrve toa dynamrc envrromnent

° Advanced Technology Transportanon technology once focused.on tradltronal burldrng
materials, standard construction techmques, and combustlon-engme-powered vehlcles
Newly developed and deployed transportatlon technologles reflect advances.in
telecommumcatrons, information systems, energy: storage, and advanc d?'velectronrcs and
materials. The transportatlon professional and worker must. ‘e educated and trained to.-

-adapt these technologies to the existing. transportatlon lnfrastructurc, and to take advantage

~-of new operational practices as a means to provide capacity that, in the past, would have

~ been added through the construction of new physical mfrastructure _Moreover, these new
technologres require the workforce vsasécapacrty to provide a supply of new workers, as well
-as train many extstmg workers, to operate and mamtarn these new. systems

° Organjzatzonal Transformation The transportatlon orgamzatlonal envrronment contmues
to change, and there is an acceleratmg shift away from construction of new physical
facilities, and toward management practices that achieve operatlonal efficiency gains, often
through the application of information: technology ISTEA began the trend toward
devolution of authority to state transportatron agencies. L1kew1se the movement toward




intermodal planning, finance, and operations has resulted in many highway departments
evolving into state "transportation” departments. These new agencies are only now
learning to address the competing needs of regional public'mobility and freight movement
with environmental and societal concerns. The combined impacts of devolution and
transportation agency changes demand that professxonals be taught the most effectlve and
innovative management technlques RN , :

° GIobabzat1on Transportatlon continues to reflect a global economy. Busmess
manufacturing and logistics chains now rely on the transportation operations and facilities
of many countries. Likewise, increased world business and leisure travel requires that
transportation professionals be aware of changing customer needs. For example, Japan
France, and Germany require their university transportation students to work in R

- transportation abroad prior to graduation to prov1de them w1th a better understandmg of '
global transportatlon operations. :

These changes in transportatlon demand new

initiatives to address the evolving needs of

the transportation workforce." The NSTC ~Criteria for Education and Training
Transportation Science and Technology R L R ~

Strategy defines four key education and - ®  Build professional capacity of industry and
training initiatives that meet the criteria ~~~ © | =~ State/local transportation agency staffs. .

listed in the accompanying box.
: P y ,g ‘ v | ®  Create general public awareness of
' : ' | ' transportation benefits.

I1.5.a.  Introduction of Transportation ch e

Concepts: Elementary and Secondaty - | @ ' Ensurea globally competitive workforce.

Education : : T
L Prepare next-generation transportation

Transportation permeates every aspect of the ' .zile)cfliizsgﬁnals with multi-diciplinary

nation's economy, yet little:effort is made to

show elementary and secondary students the : ‘

connection between their studies and the transportation systems around them. Many students
are lost to'the transportation profession simply because they have been given no incentive to
pursue subjects such as math and science that are essential to advancing in the field. Of even
greater importance is the school system's responsibility to produce citizens capable of makmg
informed choices in a- democracy. We are shortchanging ourselves and our posterity when we
fail to provide our young people with the knowledge of how transportation systems connect
them to each other and the world. This initiative will stimulate collaborative public-private
partnerships to assist educators in developing and delivering transportation educatlon modules

that are fully 1ntegrated mto the currlculum for each grade level.
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IL.5.b. Vocational and Technical Training

Transportation has been and continues to be a major source of the nation's jobs. The need for
well-trained and efficient transportation workers is crucial to the safety and competitiveness of
the transportatlon system. ‘This initiative supports collaborative investments with vocational
schools, community colleges, and industrial training institutes to ensure a steady supply of
capable workers to the transportatlon enterprlse

IL.5.c. Transportation Degree Programs: International and Multidisciplinary

This initiative will build upon existing DOT programs to foster the development of
transportation degree prongs based' on multidisciplinary curricula. In the face of increasing
globalization of transportation, the nation's institutions of higher learning must prepare their
graduates 10 deal with transportatlon as a complex issue of systems with global dimensions.
This program will assist universities in their development of multidisciplinary programs
focused on identifying and resolving transportation issues in an increasingly mternat10na1
arena.

I1.5.d. Mid-Career Transportation Training

Dramatic changes in technology and orgamzatlonal transformations have left many
transportation professionals and workers unprepared. Where technologies and training once
changed only every 20 years, today the half-life of rapidly advancing technologies may be
anywhere between 3 and 5 years. Such rapid development requires that current workers and
professionals be educated in the latest technological advances in ITS, diagnostics, materials,
command/control systems, and related applications. Likewise, transportation agency managers
require the management tools necessary to meet their new responsibilities and evolving
missions. This initiative will ensure that the current generation of transportation workers and
professionals has the capacity to apply the most innovative technologies and techniques.
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' CHAPTER6 =

MEASURING SUCCESS AND ESTABLISHING FUTURE DIRECTIONS

Il.6.a. Pert‘ormance Measurement

Over the. past several years the use of performance measures to evaluate program effectxveness ~
~ as a key feature of performance-based management has 1ncreascd dramatlcally, both in the
public and prlvate sectors. The ongomg “re-engmeerlng” of American business and industry
has placed a premium on performance monitoring and evaluation to establish the impact of
~changes or restructurings. “Benchmarkmg performance ‘both internally and against
competitors, has also become a key managerial practice, as businesses endeavor to minimize -
‘ ‘unnecessary costs and maximize productmty and competitiveness,: both domestically and

~ abroad. Major decision w1th regard to stafﬁng, markets, product line, expansions and R&D
‘are now made in the presence of carefully developed and maintained performance monitoring

ksystems to whlch are tled contmuously lmproved pohcxes guldelmes and procedures

Performance-based management concepts are not new to the pubhc sector, although- they bear
nnportant differences to their private sector counterparts In the public sector, governments
and their agencies practlce the concept of planned program budgeting,” where objectives are
set, and budgets are allocated and programs are evaluated in relation to perfonnance agamst
those objectives. : :

The key drfferences in appllcatlon of these pr1nc1p1es between private and public sectors may
‘be in the nature of the objectives and consequently, the types of “things measured.” ‘
Businesses must staunchly adhere to a “bottom-line” standard, and hence make hard decisions
‘based on cost and proﬁtablhty criteria. In the public sector; the criteria are often less clear -

cut. Public managers are often faced W1th balancmg “social” objectives. with physical and
‘economic performance. These social objectlves can be. dxfﬁcult to quantify or measure, and
1mply nnportant polltlcal as well as economxc tradeoffs '

Notw1thstand1ng these dlfﬂcultles publlc sector performance measurement has grown ,
‘significantly in the face of resource constraints, and a restructuring of public programs and -
‘organizations. The climate in which Federal programs now operate: ‘makes clear the need for
increased accountablllty and Just1ﬁcatlon of expendltures and pohcles 5
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I1.6.a.i. Government Performance and Results Act .

Perhaps the greatest force drivinig these '
trends in the public sector is the Government
Performance and Results Act of 1993
(GPRA), P.L. 103-62, enacted on August 3,
1993. It requires the development and use of
performance measures for agency

management, and may ultimately provide the -

foundation for the use of performance
measures in allocating budgets. It also
requires Government-wide implementation of
strategic planning, annual program
goal-setting, and annual program

performance reporting of expenditures in the '

federal budget in 1997. Agencies are to
develop annual plans, setting performance -
.goals, beginning with FY 1999. The overall
schedule for GPRA 1mplementat10n is shown
in Table 1-6-1.

The Department is currently in the process of -

developing its first performance plan under

- GPRA. This plan will identify performance
goals and measures that, taken as a'group and
considered along with external factors, will
provide valuable insight into the performance
of DOT programs. However, many benefits
of Federal programs take several years to be
realized, and only then are the results
reflected in data.

Performance goals are being developed to
reflect a high-level view which cuts across
the Department. More detailed goals and -
discussions of how goals will be achieved

Table I1-6-1. GPRA Implementation Schedule
October 1993 ¢ Designation‘of agéncies as pilot

projects for performance plans and reports for FY
1994-1996. B

Ogtober 1994 yk Des1gnatlon of agencxes as pllot

| ‘projects for: rnanagenal accountablhty and ﬂexxbxhty

for FY 1995-1996.

May 1227 : OMB is: to report to the Presrdent
and Congress on the results of the pilot prOJects

eptember 192 Agenmes submlt flrst annual
| performance plans for 1999 to OMB Before the
beginning of FY 1998, all agericies dre to have'

completed and submitted to OMB a 5-year strategrc
plan (updated at least every three.years).

‘ctObe’r 122 ~ Designation of agencxes as pllot ,

R projects in performance budgetmg for FY' 1998-
1 1999, R

January 1998  All agencies are to prepare/annual

plans setting performance goals, generally expressed
| in “objective, quantlﬁable and measurable form L
' begmmng w1th FY 1999 '

and Congress

March 2001 OMB reports to the President and
Congress on the results of all the performance
budgetmg pilots and recommends whether or not

i

| March2000 -~ Agencies are’ % siibmit annual
" performance reports for FY 1999:to the Pre31dent

performance budgeting should be required.

will be contained in performance plans developed by each of the Department s operatmg ‘

admmlstratlons

The spirit and intent of GPRA is to irnprot/e Federal program effectiveness and public

accountability by promoting a new focus on results, service quality, and customer satisfaction.

The establishment of quantitative performance measures and goals that could be used to
effectively manage resources is, however, a nontrivial task. For example, the Department’s




most important strategrc goal is the- promotron of safe and sécure transportatron There are -

many different potential measures of saf Y, each of which has specific merits and deﬁcrenc1es.
Examples of just: threeipotent a Ire Liently under consrderatl '?-?the Department are'
shown in. Tahle 1I-6-2: : i b s :

_ Cons

P \»'Sensmve to external changes in o,
ortahty rate.

| Magmtude of years of potentral :Imphed emphasis on preventmg g
i ,«‘,‘Irfe lost to. transportatlon acc1dents~ | the untimely death ofyoung . .
people /may not be acceptable 0.

Number of fatalities from ‘ “Easrly measured and understood To reduce total fatalmes, the k o ;
transportation accidents. ﬁ welghts each hfe equally " | transportation system will have to

| get safer at a faster rate than that
o w1th whr s'?use 1ncreases

Table II- 6-2 Potential Measures for. Transportatron Safety

As this table indicates, the choice of measures can reflect different concerns and perhaps, lead
to important:differences in pohcy based on the indicators used. ' In‘a -1taon, ‘the establishment
of causahty for program management can be very challengmggf when«yauwrde range of policies -
and programs are nnplemented over years Or decades, durmg whrch tlme an even wrder range
of external factors.can mﬂnence results or outcomes : : :

Through: initial development of an overall DOT performance plan, and the ‘publication of a -
Transportation Science and Technology Strategy, the Administration has begun to identify
broad performance goals and measures for the National transportation system. A preliminary
set of measures associated with the Natronal ‘goals for transportation have already been -
identified in Table I-1. Several elements of the Department in particular NHTSA and the ITS
Joint Program Office, have identified performance measures for FY 1998 R&D programs
before being requn'ed to do so under GPRA. However, many of these measures, summarized
- in Appendix B, are somewhat prelrmmary in nature, and they may not yet reflect -engoing -
interagency coordmatlon processes. " As such, the Department has deferred presenting: them in
the remamder of this sectron of the Surface Transportatron Research and Deve]opment PIan




IL6.a.ii. Indicators Applicable to Specrf' ic Phases of Inputs Outputs and Outcomes

Broad long-range plannmg documents such as the NSTC Transportatron Science and
Technology Strategy and this Surface Transportation Research and Development Plan,:
emphasize long-term societal goals such as a safer transportatton system. Progress toward
such goals is measured using broad system-level indicators, an example of whrch in this case,
might be the total annual number of transportation-related fatalities. It-must, however, ‘be
understood that progress toward ultimate outcomes results from the combined effects of
research, implementation, and external factors. ‘More' specific indicators of performance are
required at the program level, and these indicators must flow from the system-level goals o
through a series of intermediate measures. o o

In Assessment of Fi undamental Scrence NSTC has 1dent1ﬁed several pr1nc1ples for the
assessment of fundamental science programs—-these principles are also of value in'the initial
consideration of applied research that is more typical of transportation R&D. These principles
include: :

o Clegrdeﬁni\tion of program goals.

° Development of criteria intended to sustain and advance the excellence and -
responsrveness of the research system.

° Estabhshment of performance 1nd1cators that are useful to managers and encourage
risk taklng :

® . Avoidance of assessments that would be mordmately burdensome -or costly or that
. would create counterproductlve incentives. v : :

] Incorporatron of merit review and peer evaluatlon of program performance

® Useof multlple sources and types of evidence; for: example a mix of quantxtatrve o
. and quahtattve indicators and narrative text. : w =

® "Productron of assessment reports that w1ll mform future pohcy development and
subsequent reﬁnement of program plans. S :

@ Communication of results to the public and elected representatives.
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This report:also defines: several general categorles of performance measures, summarlzed
belomeableII-63 v TR e L it

| Pubication Counts  MeritReview with Peer Evaluations =~
: iPatent Counts ' R ~ - International ‘Standing : el

fC1tatron Counts ‘., ,

Contributions to Other Goals

jRate-of-Retum Other Econonnc Measures

TabIe '

-6-3 General ategones of Performance Measures for Research

For transportatlon research and development performance measures that fall into these general
categories are of use in assessing- specific programs. However, because many of those
programs are more directly oriented toward 1ntermed1ate and ultunate outcomes ‘consideration
of a wider range of h1erarch1ca1 performance measures 1s crrtlcal for transportatron R&D.

I1.6.a.iii Framework for Measurmg the Performance of Transportatron R&D

In its Transportatron Sczence and T echno]ogy‘S ] ategy, the NSTC CTRD has developed a
tiered approach to planning transportation R&D, which is presented above in Chapter 2. This
approach organizes the dlfferent realms of research into groups wh1ch produce a loglcal
sequence of outputs and mputs--some activities producmg outputs ‘that are, in turn, inputs to
subsequent activities. This seque ;through interactions with external factors,,f' results in a set
of intermediate and ultimate outcomes. ~'Within the context of transportatron research and

- development, this model is 1llustrated in somewhat more detail below in Flgure II 6-1..

As this figure demonstrates, any. specific R&D project draws upon a range of resources, and
produces research outputs (e.g., technologres) which in turn, can result in outcomes at
subsequent stages through subsequent ctivities. In order to be effective as. management and
planning tools, performance measures muSt be approprlate to the h1erarchlcal level at whrch
they are. apphed - L

o At a hrgh level performance goals and 1ndlcators must be establlshed for ultnnate
gu_tggme_s related to the National transportatlon system

° For pl'OjeCt rplannmg and manag:_} ;ent consrderably more drrect measures of
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® . These program outputs need to be linked to intermediate and: ultlmate outcomes
through a well-chosen series of intermediate measures. -

As discussed below, the Department is currently developlng measures at all three levels as part
of the budget- plannmg process for ﬁscal year 1999. :

- Accumulated I'nﬂuence of Extemot' Factors ’

N B “Immed. | Intermed. | Intermed. i
Resources | Activities | Outputs " ed. | Ultimate
. v Outcomes | Outcomes | Outcomes | Outcomes |
3 oy N —
58 2 . 8.5 - g )
= > 3 2= 5] <) =
o) « - [ R ] =
S0 Y i - QB o> o -
gl 2 | 8BS | ¢ o £5| 2 f >
% R g R B E 5
Al Bg & 235 §F  EF E 8.
T = = : - k N
g 2 3 '32 S B s_‘/ 3 E‘: e
' Why do 1t‘7” _——)‘ . —

(————— “How-canit be accomplts}ted?” |
Fiéure II-6-1. Logical Mode]f‘for?Programs‘,a'ndiOut_comes P
1L.6.a. 1V Researcb and Developmertt Contmbtztxon to Top-LeveI Goals B
In the above-mentioned strategy document, the NSTC CTRD has identified five potentxal

- general measures which apply to the Nattonal goals for the transportatlon system as presented
below and in Table I 1. ,

These high level measures of what are, from a transportation perspective, ultlmate outcomes
provide a very general indication of the overall performance of the Natronal transportatlon
system. They apply to all modes of transportation, and tothe system as‘a ' whole:" "The focus
of this report is on surface transportation only. These measures have a great deal of
integrating power--that is, they measure the combined results of both DOT’s programs and the
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full range of external factors, and involve measurement beyond the transportatron sector. By
the same token, they have very little resolvmg power, and would be of little use as measures
of success of any specrﬁc R&D program

Provide a safer transportation system. ~ Level of reduetron in transportatron—
related fatahtles 1nJur1es and
_property losses.” :

Achieve a high level of transportatlon ‘Level of public trust and confidence
o _system securrty . inthe security of the Nation’s . -
~ ~ transportation network as determined -
_through national surveys.

‘Improve environmental quality and Number of major areas fiot now

energy efficiency. attaining legrslatrvely-mandated air
" ,quahty standards that reach these arr
‘» ’qualrty goals by 2020 S
Foster economic growth and. - . Level of ~'cost-,e‘ffectiye.passenger and

productivity through global passenger freight throughput.
and freight services. R

| Ensure rmproved access. to and Degree of mcreased and enhanced |

‘increased | mobllrty on the Natlon s - access and mobrhty of the elderly, '

transportatron system. ~ the poor, and other transportatron-‘
i L e d1sadvantaged populations. - -

| Table 1I-6-4. fl\lational Strategle Goals and Measures for Transporration

The Department is currently consrdermg a w1de range of more specific--for example, w1th E
tential p ;and measures applicable to the nsportatron L
system 0 be used in budgetary tplanmng for fiscal year 1999, per GPRA. In doing so, the
Department 1s followmg a number of related gurdmg pr1nc1ples examples of which include:

K Outcomes are always mﬂuenced by external factors beyond the program’ sor. :
_agency’s control--performance goals and indicators must reflect how agencies w1llV ,
strive to mﬂuence these elements not entrrely in their control. '
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@ . (Goals must be stated in:terms that are clearly understandable to one’s “next door

nelghbor

®  Goals must be externally focused--the unique things programs do that provrde value
to the publrc

®  -Goals must be clearly linked to mission.

® . | Goalsvshould bearnbitious, but Mrealistic.

o ‘Outcome goals should be independent of how they will be achieved.

L kGoals and measures are part of a blgger communication process Commumcatmg

~ the value of programs in terms which are ultimately comparable with other Federal
programs will allow high-level decision makers to set government-wide pr10r1t1es.

® - Performance measures must be relevant to senior management, and usable in
managmg act1v1t1es and resources. =

~® _ Measures must be credrble externally--mcludmg credible data and a credible
program evaluation process

] Imperfect measures are acceptable. The process is evolutionary.

The Department is currently examining nearly fifty different candidate measures of
performance of the National transportation system. In doing so, DOT must consider the
degree to which potential measures adhere to the above principles, and must weigh the policy
issues, such as that shown in Table II-6-2, which are inherent in the chorce of measures An
illustrative and nomnclus1ve hst of candidate 1 measures follows

Performance Aspect | e - Sample Measure

j Accessibillty--Coverage ‘ c Highway system supply (lane miles, by
' classification, condition, etc.) per “demand unit”
(capita, employee; square mile, VMT) .

Accessibility--Proximity . Percent of potential passenger travelers within x

. R : - miles or y minutes of specified transportatron servxce
(interstate/4-lane highway;.local public transit' ' "
service; intercity bus or rarl service; scheduled air
service) ... _— 5y :
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Accessibility--*Realistic” or “Functional” Access

| destination (local, mtercrty, inte

Number of persons who can reach "‘a specxfied

applicable mode (transit, intercity bus or ratl

' scheduled) within specified limiting service

parameters (e.g., no more than 1 transfer, no more A'

“than x hours/mrnutes of delay, no more than y%
- mrcuttry) S

Quality of Service--Level of Service

Percent of hrghway lane mlles wrth peak hour

~ ;.,volume to capacity (V /C) ratios >0.9; Change in

percent of lane rmles which are at V/C >0.9 (l)

‘| outside peak perxods, and '(2)‘for expressway
- ,facrhtles

Quality of Service--User Satisfaction.

'~Passenger assessment of level of' u

ahty/sausfactron

and/or degree of chan

number of alternatlve _:}ngestlon, relrabrlrty, T

('safety, etc.

Qualrty of,sewicenyfﬁclency R,

B Carrymg efﬁcrency of passenger modes (pnvate
- | vehicle persons per- vehlcle rmle, transit ,passengers
\per seat-rmle, mtercrty air, rail, bus load 1

Economic Health and Competitiveness

: ‘;Cost of transportanon reﬂected ir ﬁnal cost of goods. ,z;' r
| and services (transportatlon CPI ¥s. manufactured i
_goods CP)

| Social Equity, Mobility, Quality of Life

Percentage of day devoted to travehng for persons, T
households-

Securityb’ e

e E'Number of mcrdents (terrorlsm, hlghjackmgs theft
) ‘vandalrsm) assocrated thh transportatron activities '.

per utlllzauon unit (e:g., per capita, per person-trip,

| per service operatlon, per dollar of travel/shrpment
*expendrture, etc.) .

Safety -

| Number of transportatlon accxden“ts, mJunes, s

fatalrtres per “demand unit”.(€.g., per person-trip, = -
passenger mile, VMT type of facxllty, major mode)

Environment

B Ermssrons rates of transportatlon modes (passenger
: vehlcles, transit, air, ‘rail, frerght modes), current

year/models and fleet average

’Energyrl o

iy i'ﬁFuel consurnptron rates (m‘ : or Btu per rmle) of

transportatlon modes"(p ,‘enger and frerght) current :~'

year and fleet average i

Table 1I-6-5.  Sample Perfonnance‘Measures for the National TransportationfSystem
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Over the. next several months the Department will be choosmg from these and other -
;performance measures to develop a set that will be the most useful for initial performance—
sbased budget planmng

IL6:a; . Intermedzate Measures

In preparing its fiscal year 1999 budget, the Department will face three fundamental challenges
‘in making exphcrt its performance-based management of scarce public resources. It must"
iestabhsh a set of overall goals for the performance of the National transportation system, and
identify a set of mdlcators of progress toward those goals. It must begin to identify
intermediate measures of performance which, for a given program, go beyond the direct
outcomes of that program, but are also less subject than the high-level performance indicators
for‘the transportatron system as a whole to the influence of factors external to that program.
;Frnally, the Department must 1dent1fy means by which the performance of mdrvrdual
'programs mcludmg R&D programs can be measured ,

In the example given below in II.6.a.vi, a yearly assessment of the extent to wh1ch NHTSA’s -
Crash Avoidance Research program has accelerated the development of crash avoidance
products by the. private sector-provides just such an intermediate measure of performance. A -
major focus for-the next several months will be the identification of such measures for the =
range of the Department’s’ research programs.

II .-6.a;v1~. »sMeasurement of Outputs ,

In some ways similar to that resultmg from basrc research, the knowledge gained through the
apphed research that is more typical of transportation R&D is not always of immediate value,
and.is not always applied immediately. For example, a research program may yield a
technology which has: the potential to prevent a specific type of transportation accident, but the
deployment of that technology could be limited by policy considerations (i.e., regulatory =
agenda) and/or market conditions. As a result, performance measures for transportation R&D
may be expressed in terms of direct outputs and more intermediate outcomes. :

For example in its F Y 1995 Performance Report (March 1996), NHTSA, which was chosen
by OMB as a GPRA pllot identified the following measures for its Crash Avoidance
Research: (1) timely dissemination of research results, (2) timely response to short-term
rulemaking needs, and (3) acceleration of private sector development of crash avoidance =~
products.” Obvrously, the ultunate objective of NHTSA’s Crash Avoidance Research is the
prevention of specific types of collisions--however, these measures of direct outcomes (1 and
2) and-intermediate impact (3) will give a much more direct measure of performance of the
research program itself. ;

Initial efforts by DOT operating administrations to develop performance measures for
transportation R&D programs have, in general, yielded measures that fall into the general
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categories identified in the NSTC report on Assessment of Fundamental Science, or are
similarly specific to direct program outputs In many cases, R&D programs have also been
linked to high-level outcomes they are des1gned to influence. Appendlx B presents a detailed
list of prelumnary performance measures developed to date by DOT for its R&D programs

I11.6.b. Summary

Strateglc planning and assessment—~the basis for efﬁcrent utilization of scarce pubhc resources--
must be pursued on an ongomg basrs, and must be founded upon an evolving process for
measuring both progress toward ultimate societal goals and performance of specific funded -
programs. With respect to surface transportation research and development, multi-sectoral and
multi-modal top-level outcomes, which can be measured by high-level performance indicators,
-are the result of technologres and systems that are actually implemented as part of the National
transportation system. In the future, such technologies and systems, whose success can be
measured by outcome mdrcators that tend to be somewhat more specific and modally-oriented,
will mcreasmgly be developed through partnerships that capitalize on opportunities for
private/public resource leveraging. These technologies and systems will be founded upon an
enabhng technology base that is established and enhanced on a long-term basis, and progress in
doing so will be measured both in terms of direct technological outputs and, in some cases,
intermediate outcomes. A technologically capable workforce will be a key resource input at
this and all higher levels, and success in providing this resource will be measured as a direct
output of education and trammg Only by commlttmg to regularly measure progress at all
levels and conduct strategic program planning and assessment can the Nation ensure the most
efficient and effective possible utlhzatlon of its resources for surface transportation research
and development
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~ SECTION III

NEAR-TERM PLAN FOR SURFACE TRANSPORTATION
' RESEARCH AND DEVELOPMENT
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CHAPTER 1

NEAR-TERM SURFACE TRANSP.RTATION RESEARCH INTRODUCTION

Relationship between Future Plans and Current Activities ‘

In sections I and II of this report, the Department has presented a four-tiered approach to the
shaping and implementation of surface transportation research, consisting of the following

elements:

® Strategic Elgnmng and Assessment to establish a research framework that embodies

National Goals for the transportation system and establishes associated measures of
transportation system performance which can be used to prioritize and evaluate related
research programs. In sections I1.2.d.i and II.6.b, the report discusses the need for an
ongoing commitment to strateglc plannmg of transportation R&D informed by evolving
measures of performance. »

Strategic Partnership Initiatives that focus on the aggressive exploitation of rapidly
evolvmg technological opportunities and the introduction of innovative. -equipment and

operations into the transportation enterprise, through leveragmg of multi-agency and
public/private resources. Chapter II.3 identifies twelve such partnerships, ten of which
relate to surface transportauon

Enabling Research in areas that support long-term transportation goals and contrlbute to
long-term innovation and offer significant impacts affecting many modes of transportation,
but have benefits too, diffuse, uncertain, or far in the future to motivate sufficient private
sector investment. Chapter II.4 presents six enabling research areas which will be
particularly important for transportation, and relates these to the Department’s previously-
stated long-term objectives for surface transportation R&D

Transportation Education and Training to assure the continued availability of the highly-
qualified transportation professionals and workers upon whom depends the design,
construction, operation, and maintenance of the Nation’s transportation system, ultimately
determmmg its safety and performance. Chapter II.5 address the need for training
initiatives relevant to mid-career education, vocational tralmng and education, and
international transportation curricula bu11d1ng

The body of activities presented in Section II, which is based upon the recently completed
NSTC Transportation Science and Technology Strategy, has important relationships to surface
transportation research currently conducted with DOT. However, although they in many ways
support and enhance ongoing research related to fundamental DOT responsibilities discussed
above in II.2.e, it must be recognized that these statutory responsibilities require a broad base
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of research activities, not all of which can be neatly aligned with a specific initiative or area of
long-term enabling research. The elements of Section II call attention to focused areas of
uniqgue opportunity. To the extent that these elements arise from and/or support the . =
Department’s current research activities, the relationships are 1nd1cated in general terms in
Table III- 1 1.
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Presentation of DOT Near-Term R&D Plans

The Department’s near-term plans for its surface transportatron research and development are
presented in detail in the remainder of this section, which retains the organizational structure
used in the third edition of this report. The NSTC Committee on Transportation Research and
Development has identified R&D priorities in the following broad elements of the
transportation enterprise i

‘Physical Infrastructure for Transportation

Information Infrastructure for Transportation
Next-Generation Transportation Vehicles

Human Performance in the Transportation System
Transportation System Assessment’Toolsand Knowledge

These general categories are used in Sectron I as a structure for: near-term R&D planmng
To this structure, the Department has added the following two elements which cut across the
above five categories, and enhance the Nation’s ab111ty to achleve gams in these areas:

® . DOT Investment in Umversuy Research, Education, and Cooperatlve ACthltleS
° DOT R&D Fac111t1es and Administrative Support for R&D - '

The chapters devoted to these areas provide notation mdlcatmg Wthh of the five NSTC -
categorres cover specific programs in these two areas. It should be noted that many of the
Department’s R&D programs make important. contrrbutrons to progress in more than one of
the above categories. For purposes of this report, each program is presented in the chapter :
addressing the area to which that program contributes to the greatest relative degree

For each planned research program a description is presented with key mllestones and budget
and staffing data. The table entry “NA” is used to indicate cases in which mformatron was not
avallable at the time of publication. The format used is as follows:

Program Title (Lead Administration)

Funding " in $thousands for each fiscal y&r

FTE in full-time-equiv. for each fiscal year

Program description,':with key milestones for fiscal year 1998.;' .
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~ CHAPTER 2

Most of us take Amerrca s superb transportatron physrcal mfrastructure for granted--our roads
railroad tracks, transit systems, airports, railroad terminals; bndges, tunnels, and navigable
- waterways are unmatched in all the world. However, as stated in the Clinton Admmlstratron s
technology policy, Technology for America's Economic Growth A New Direction to Build -
Economic Strength, “...one of the greatest challenges we. face isto rehablhtate andé 'mamtaln ‘
the huge stock of mfrastructure fac111t1es already in place i g L e

Infrastructure renewal is. also a core element of the Department s Strategic Plan DOT is e
committed to. achlevmg the goal of a coherent and interconnected multimodal National
Transportatlon System. As stated in- the plan o "transportatron mfrastructure strengthens
- America by bringing people and: commumtres closer. together, spurrmg trade and commerce: to ,
meet the new demands of a global economy .Our challenge now is to shtft our attention from
what we've built to how we can make it work better for our country through the adaptatron
and modernization of our existing infrastructure.” In response to the: Admrmstratron s L
identification of transportation: mﬁrastructure renewal as a National. prtouty area, the: NSTC
Committee on Transportatton R&D endorsed the Pres1dent s four major transportatron physrcal
mfrastructure strategrc R&D goals e o e el :

1 Develop techno]ogies advanced materia]s and metbods to eﬁlcrently ma1nta1n and '
" renew the aging transportatzon mfrastructure R . e

2. Improve existing infrastructure performance (Lifecycle cost environmental nnpact |
- service hfe, trafl‘“c capaczty safety) Cae W 4

3 'Develop and expand technolegy base for 1nnovat1ve vehicles and systems and for 8
e :intermodal 1ntegration £ g , S e

4. - ,‘Enable eﬂ‘"crent mfrastructure emergency response and qu1ck recovery after ''''
-~ . disasters. - , e , i sl el

In addltlon the Committee has identified a number of crossmodal and generrc R&D pnorrty
thrusts. These include: = ‘

1. Nondestructive Test, Inspectron and Evaluation diagnostlc sensors, techno]ogres o
/ '-tandmodehngtools ~ ; S Ly s i

2 tkHigh performance materlals
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3. Automation and robotics for renewal engineering

4. Emergency response technologies (e.g., seismic damage repair)
5. Intermodal hazards reductmn (e.g. h1ghway/raJI and transit crossmgs)
6. Tools for mfrastructure mazntenance and pnonazatmn management

The current: US transportatlon infrastructure includes 3 9 mllhon mlles of roads 575; 000
bridges, 180,000 miles of railroad track, 11,000 miles of urban rail, 1,264,000 miles of -
natural gas pipelines, 26,000 miles of navigable waterways, and: airports and seaports. The
United States' 3.5 million miles of surfaced roads carry one-third of the ton-miles of domestic
freight and nearly 90% of passenger-miles traveled. High-performance airports are central to"
long-distance public transportation. - Public expenditures for construction and maintenance of
the highway system alone, derived largely from direct user fees as well as non-user-based tax
revenues,.are approxnnately $80 billion per year, requmng a workforce of about. 800 OOO :
people : :

Obtaining the best hfe-cycle performance from Amenca s surface transportation mfrastructure :
is thus of great importance not only to users, but also to government at all-levels. The:
Department's 1995 Status of the Nation's Surface Transportation System: - Conditions and
Performance Report to Congress is the latest in a series of biennial reports that track changes
in transportation physical and operating characteristics, finance, and usage patterns. The -
report finds that personal and freight demands on our systems are at an all time high and are
expected to increase with population and economic growth, but at a slower rate than in past .
decades

Although this Surface Transportatmn Research and Development PIan focuses on surface
infrastructure research (highways, transit and rail facilities, pipelines, ports), there are areas in
which coordination with aviation infrastructure research will be increasingly important. For
example, market shifts toward very large aircraft are making it neces"sary that runway surfaces
be upgraded to endure the forces associated with these heavy planes--even though there are
important differences in loading characteristics, coordination between FHWA and FAA on
pavement materials research will be important to ensure the w1dest possible application of
1mprovements in this area.

Near Term Efforts

Empbhasis in the area of surface transportation-physical infrastructure research is on
technologies and procedures associated with: operational efficiency, durability, performance,
safety, environmental impacts, renewal and maintenance, real-time nondestructive inspection
and monitoring of infrastructure condition and performance; improved design and construction
concepts and practices, processes, structures, materials, resource use, and disposal of
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des1gn and constructlon prlncrples and technologres specaﬁcally relevant to mtermodal
connection points. The surface transportation programs that have physrcal 1nfrastructure as
their. major focus are lrsted below and descrlbed in the paragraphs that follow

FHWA contlnues to focus on rmprovmg ‘the: safety of the hlghways in the United States. Great
advances have been made m the last 20 years but more needs to be accompllshed to reduce the

Ni; » ancement - Over half of all hlghway fatalrtres occur’ durlng the hours
of darkness FY 1997 is the ﬁrst year of a 3-year funded consortlurn proyect of pnvate and

' "and marketmg problems mfrastructure 1ssues nnplementatron strategles and how the ,
’ concept can be meanmgfully demonstrated

~and provrde the technology ‘and analytlcal tools for the analysrs oflhrghway' safety B
“problems. The FY 1997 program will provide for the continued improvement and -
operation of the Highway Safety Information System (HSIS). This effort will 1nclude

development of supplemental roadway and trafﬁc volume files; fuIl 1ncorporatlon of

; , usands of dollars, and staffing levels
are shown as Full-Trme-Equrvalents (FTE) S e

Not available at the time of publication. -
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program will also include an evaluation of administrative, technological, and analytical -
1mprovements to the desrgn and’ operatlon of state accident and roadway data systems

gtgrac_tgye H;g way Safety Design Mgdg The objectrve of the IHSDM program is to

develop a series of interactive computer programs that will enable highway designers and
 design reviewers to assess the potential safety effects of specific geometric design
decisions. Vehicle Dynamics, Driver, Accident Analysis, Traffic, and Policy modules are
being developed to allow examination of the entire roadway design including the roadway
alignment, the roadway cross-section, and the roadside. Full implementation will occur as
- these modules are integrated into commercially-available computer aided design (CAD)
packages. Where appropriate, funds are being leveraged by conducting research in
_conjunctlon with the National Cooperatlve nghway Research Program (NCHRP)

' &o_adsxd_e_s_af_e_ty_ﬂam&_e - In 1995, run-off-the-road crashes resulted in 8 000 deaths and
estimated societal costs of more than $38 billion. The obJectrvc of this research effort is to
reduce the severlty of run-off the-road crashes by developmg crashworthy roadside safety -
hardware and other roads1de features that can effectively accommodate a diverse vehicle

- fleet. The research is-focused on the development of advanced computer srmulatlon
.,techmques that will reduce the need to rely on crash tests alone and will. allow evaluatron
of safety hardware for a wide range of. vehlcle types and 1mpact condttrons To insure that
the roadside hardware and the vehicles are treated as a "design system", this research

_program is coordinated closely w1th NHTSA. .

d_em;an and Brgyghst Safety Crashes involving pedestrlans and b1cyc11sts account for
more than 15% of traffic fatalities. This effort.is in support of the Department's Nauonal

, “Blcychng and Walkmg 1mt1at1ve wh1ch aims to safely.accommodate increased numbers of
pedestrians and cyclists in the hrghway envrronment The goals of the program are (1) to
-+ double the current percentage (7.9%) of total trips made. by bicycling and walkmg, and at

- - the same time, (2) to reduce by ten percent the number of bicyclists and pedestrians killed

..or mJured in traffic crashes. .This program will, develop improved planning techniques,

| new methods for 1dent1fy1ng problem locations, innovative -engineering. countermeasures,
and trammg tools to guide users in the nnplementatron of improved pedestrran and bicycle

facilities. : ~ a : -

goal of tlus program 1s to mcrease hlghway safety by nnprovmg the compatlbrlrty between
drivers- (mcludmg commerclal vehlcle operations), basic highway. desrgn functions, trafﬁc
control devices, and smart technologres to enhance highway safety, traffic control centers

and traffic flow. The primary current research areas include: updating the Older Driver
Handbook; investigating driver response to traffic control devices and other safety
' countermeasures and evaluating the influence of hlghway des1gn on drtvmg behavror
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congestxon is causmg a Shlft fromartenals onto' local roads, where speed and conflicts with
nonmotorlsts are maJor concerns ‘The a1m of thls research is to 1dent1fyf develop, and test

]

Major milestones for ﬁscal year ‘1,99,8‘ w:iyllginclude:

® Beta testing of selected IHSDM modules l‘through cooperattve agre ments :w : tate: DOTs
and/or desrgn consultants i : : A

ntal. factors

conﬂrcts of mnovatrve 1ntersect10n desrgns such as Jug handles and contmuous ﬂow
1ntersect10ns, for a range of trafﬁc condmons

The goal of the FHWA Pavements Research Prc
better-performing pavements. The developmen
which includes three stages of utlhz ti ';:current practlces best pract'

. ] d state-of-the—artb
practices. i

Although there are s1gn1ﬁcant differences in the typical loading profiles (e.g., longrtudmal
motion of multi-axle line-haul trucks compared to rapld vertical motion of much heavier
aircraft), FHWA works closely with FAA on the nnprovement of pavements FAA is
currently seekmg partners to share the cost of bulldmg a pavement test fac111ty that would
enable testing of ; new pavements and the 1dent1ﬁcat10n of the best possrble replacements at
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airports where. heavier new. transport and cargo aircraft. pose a: partrcular problem for. runway

..deterroratron

FHWA’s Pavement Research Program is. currently dlvrded mto three major focus area“: .

° E_a_mMQgggmm Contrnumg efforts are bemg made to 1mplement protocols or
pavement condition data collection and analy31s and to develop nondestructive pavement
evaluation technology. - Gt Sl s e :

ements - Continuing efforts are. being. made to validate the. Superpave -
mlxture des1gn and analysrs systems; to develop performance-related specrﬁcatrons to.
develop guidelines for crumb rubber modified (CRM) asphalt pavement design and
construction;. to. investigate alkali-silica reaction (ASR) potential in existing Portland
cement concrete (PCC);.to develop the use of high performance concrete in: pavement
applications; and to support Superpave performance models management WesTrack and

- the AASHTO Materials Reference Laboratory:(AMRL). .

ance - The largest pavement performance research project

e ever undertaken, the 20-year LTPP research encompasses:2,600 in-service pavement test

sections, and includes two sets of experiments: the General Pavement Studies (GPS) and
the Specific Pavement Studles (SPS). The LTPP data base will serve as a critical resource
for pavement performance research and: will y1eld 1mproved pavement performance model:
and design procedures. . : g TREE RO T ’

Major'FHWA pavement research milestones planned tor fiscal Yea\r;199’8 Will mclude

LTPP data analysrs will yleld 8 to 10 specrﬁc pavement quahty enhancements

r'yResults from the tlre footprmt pressure study.
: Gulde'hnes for CRM*asphalt -pavement ‘design and construction.
'Modeling of load transfer in PCC pavements. o

“Pavement performance models for new pavement designs.
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Structures Research Program (FHWA)

FHWA s Structures Research Program strives to obtain (1) measurable improvement in the life

cycle costs of US hrghway structures

11t after 2005 and (2) observable inspection and

- maintenance cost savings.or extensions of services life in all common types of existing
structures w1thout degradatlon of hlghway safety or the environment.

Specrﬁc current ObJeCtIVCS 1nclude-v S

,Research on the physrcal and chemrcal characterrstlcs of new. hrgh-performance materlals
50 as. to develop definitive criteria and- guldehnes for therr use in the reparr rehablhtatron

- and constructron of brldges

~Improvements to the: rehabrhty, speed and user-frlendlmess of nondestructrve evaluatron

(NDE) methods for quality control during constructron improvements to the: ab111ty to -
detect hazardous conditions during bridge inspections; development of reliable, fast, and
efficient global NDE for: bridge monitoring; and development of new technologles and

' techmques for mtegratmg quantltatrve NDE mto brldge management systems

Frndlng better means for assessmg the vulnerabrhty of brldges to seismic and other natural

forces; developing improved gurdelmes and design criteria for the design and construction
of bridges to resist these forces; and developlng nnproved methods of retroﬁttmg existing
structures against natural hazards. : ~ :

Conducting higher-risk exploratory research to- mvestlgate new techmques for -
nondestructlve characterization of materials. : - =

MaJor FY 1998 milestones will mclude

Durablhty testmg, desrgn crrterla guldes ‘and surface—preparatron guldes for mterfacral
adhesive behavior of structural adhesives. - ~ :

- Completed construction of FHWA’s facility (i.e., a bridge) w1th known 31gnatures that can
be used to test, evaluate, and calibrate:'NDE equipment. - :

Technical guidance for determining the response and design of mlscellaneous highway
structures. under, wind load and v1bratron o :
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® Study of new techniques for measuring fatigue in aging steel, for acoustic microcrack
detection, and for measurement of steel corrosion in reinforced concrete.

o Construction of at least 50 bridges utilizing high-performance materials.

- Environmental Research (FHWA)

FHWA's Environmental Research Program addresses highway impacts.on air quality,
wetlands, water quality, hazardous waste sites, communities, aesthetics, and noise. The goals
of the environmental research program include: - better capability to understand and predict the
impacts of highway transportation systems on the natural environment, cultural resources, and
the local community; development of methods to avoid and mitigate those impacts and enhance
the environment; the integration of environmental considerations into the system planning and
project development processes in a cost effective manner; and share innovations with FHWA
partners in State and local governments. The major current research areas include:

® Air Quality - Assisting States and Metropolitan Planning Organizations (MPOs) with
meeting Clean Air Act requirements by providing improved analysis methodologies, and
information on the relationship of transportation programs and emissions on air quality
levels.® Assisting EPA in its efforts to develop a new and more accurate mobile source
emissions model.” Examining the impacts on the transportation program, and the
additional control strategies that are necessary, resulting from new and tighter Nat10nal
Ambient Air quality Standards for ozone and fine particulate matter.

® Wetland Resources - Developing methods to delineate, identify, restore, and protect
existing wetlands, and identifying innovative wetlands restoration and creation projects
around the nation.

® Water Resources - Updating research on highway storm water runoff to account for new
highway. construction techniques, new motor fuel constituents (e.g., MTBE) changes in
engine emissions, and new vehicle components. :

o - Environmental Process - Providing training and technical assistance to. facilitate effective
implementation of the FHWA National Environmental Policy Act (NEPA) process.

®Discussed further in Chapter 6, under the description of FHWA's Transportation Planning Research.
"Discussed further in Chapter 6, under the description of FHWA's Transportation Planning Research.
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v ' , lvement - Evaluating policy, procedural, technical,
and legal issues assocrated w1th commumty impact assessment and mitigation options and
evaluating data needs, assessment techniques, and methodologies to allow for the efficient
determination of community dynamics and impacts of proposed transportation projects.

and Arche . esthetics - Providing tools necessary to meet
techmcal and procedural requlrements related to the preservation of historic and

“archeological resources, identifying highway maintenance practices which can benefit

visual quality such as the use of wildflowers and other native plant species.

Highway Traffic Noise - Developing technology transfer resources that address
advancements in construction noise measurement, analysis, and abatement.

Major fiscal year 1998 milestones will include -

Right-of-Way Research Program (FHWA)

Documentation and evaluation of the effectiveness of transportatlon programs that are
1n1t1ated to meet moblle source emissions budgets

(;omp,letlon of a Mitigation, Manual for Estuarine Wetlands.

Publication of an evaluation of \ultra-urban best management practices for controlling storm

- water runoff from highways.

Cons1derat10n of the nnpacts of current technology such as. ITS on the socral
environmental, and economic 1mpacts of a transportation project.

Identification of state-of-the-art predictive methodology for dynamic social
characteristics/factors.

Publication of des1gn standards for the rehabilitation and preservatlon of hlStOl'lC hrghway

bridges.

Development of 2 V,iﬂwtal??-wm@ addresses noise-compatible land use planning.

FHWA's Rrght-of Way (ROW) Research Program enhances ‘State and local government
highway agency capabilities in rlght-of-way program management technical development and
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information sharing. This research effort includes studies that identify and advance right-of- -
way management methodology; right-of-way technical innovation; and harmonious land use
applications. '

New research efforts in FY 1997 will include video imaging to enhance understanding énd
presentations of highway impacts for property owners and in condemnation cases, and
additional assessments of right-of way impacts of Federal programs and policies.

FY 1998 milestones include:

® Dissemination of possible “benchmarks” to improve the quality of ROW program
management.

® Deployment of interactive video imaging tools for key right-of-way related functions.

Technology Assessment and Deployment (FHWA) LEY _ | 1997 1998 1999
Funding I 13,811 14,800 | NA
FTE II 27 27 NA

The purpose of FHWA's Technology Assessment and Deployment program is to identify and
assess innovative research results, technology, and products and to promote the application of
those that are determined to be of potential benefit to the highway commumty Key areas of

interest currently include:

® Roadway Applications - Development of innovative solutions to keep pace w1th asphalt and
concrete pavement rehabilitation.

] «Structures and Soils - Application to structural components (e.g., bridges, retaining walls,
tunnels, structural signposts) of innovative technology, including high-performance
structural materials, modern rational design codes, nondestructive evaluation systems,
seismic retrofit techniques, ground improvement methods, and scour protection systems.

o Safety and Design - Safety outreach, hardware, and programs; and motor carrier safety.
Examples include a red light running campaign, countermeasures for older road users, and
automated brake testing technology for commercial vehicles.

o Traffic and Motor Carrier - Implementation of new and emerging technology in traffic

management, simulation, and demand management, and to facilitate the safe and efficient
movement of goods by the motor carrier industry. ' :
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® Technology Marketing - Technology transfer through workshops and demonstrations on
breakthrough technologies, international technology scanmng, cooperative research, and
participation in international organizations. ~

® Technology Operations - Use of advanced media (. g., Internet online systems, intranet,
CD-ROM, CD-Interactive, multimedia, etc.) to 1mprove the ability to reach users
throughout the hrghway commumty

FY 1998 milestones will include:

o Initiation of a demonstration project to assist highway officials in using life-cycle cost-
analysis (LCCA). This activity will outline the process, identify key data and assumptions,
and provide hands-on training on how to perform LCCA.

(3 Completion of the development beta testing, and implementation of a comprehensive
. computer program for designing brrdges for extreme events such as ship impacts and
earthquakes

® Incorporation of the Commercial Vehicle Information Systems pilot technology into the
Advanced Law Enforcement Response Technology vehrcle :

o Demonstratron and promotron of. leadmg-edge corrrdor management technology for |
freeway and: urban arterial traffic control. : _ -

® A videotape and multnnedra course whlch shares techniques for the cost-effectrve use of
heat strarghtemng for the reparr of damaged brrdges

Local Technical Assistance Program (FHWA)®

The FHWA's Local Techmcal Assrstance Program (LTAP) 1mproves access to hrghway
technology for local communities. The LTAP, with its 57 LTAP technology transfer
centers—one in each state, one in Puerto Rico, and six to serve American Indian tribal
governments—serves as the primary channel through which innovative transportation ~
technology and training are delivered to ‘both urban and rural commumtres Training is
provided in a number of ways: workshops at. varrous locatrons throughout a State; crrcult-rrder

8A portion of the funding for the LTAP is through Section 6004 of ISTEA.
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visits to local transportation agencies for on-site tutorials or hands-on training; field
demonstrations; and lending of training materials (e.g., videotapes, manuals, workbooks).

Key FY 1998 products and milestones include:
® A traffic safety assessment course and field guide for local officials.

¢ A videotape and pocket field guide on fundamental field testmg procedures necessary for
basic maintenance and design of gravel roads. o

e CD-ROM publication of all LTAP reference information, newsletters, and special reports.

Technical Training (FHWA) FY I 1997 1998 1999
National Highway Institute Funding 4269 8,000 NA
FTE Il 13 13 NA

The National Highway Institute (NHI) has a legislative mandate to provide education and training
to Federal, State and local transportation agencies in a proactive effort to apply state-of the art
transportation technologies emanating from FHWA R&D programs. As such, it is the leading
resource within FHWA for providing high quality comprehensive education and training programs
tailored to meet the needs of transportation professionals at all levels of the Federal, State and-
local government as well as U.S. industry. In addition, the NHI is structured to share this
information with the international transportation community. The NHI envisions the utilization of
both traditional and modern instructional techniques to provide high quality education and
training in transportation technology that customers will find to be affordable, convenient and
timely.

Domestically, the customer base of the NHI is changing, and the number of students is expected
to grow by 25 percent in FY 1998. State DOTs are downsizing, and much of their construction,
maintenance and operations are being shifted to contractors who are already beginning to seek
NHI training. The remaining State DOT engineers now have to be knowledgeable in a range of
subjects so they need a wider variety of NHI courses each year. The number of NHI customers
from industry has grown from five percent to 11 percent in four years and is expected to cllmb to
15 percent in FY 1998.

Internationally, the NHI offers specialized courses to foreign professionals in areas such as
technology transfer techniques, advanced pavements technology, and international bridge
inspection. The NHI markets its courses in some 30 countries and teaches a few international
courses in the United States so that foreign professionals can link up with members of the U.S.
transportation industry.
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The NHI is meeting these challenges by i improving its. procurement procedures and modernizing
its mstructronal techmques In addition to conventional classroom training, NHI deploys or plans
to deploy a variety of instructional technologles such as CD-ROM, electronic performance
support systems, interactive computer, and virtual reahty simulations; and a host of course
delivery techniques such as. just-in-time training; networked delivery of instruction; satelhte -
broadcast, teleconferencing, and audio: and video. These teehnologles and techmques are
optimally adapted to the audience. ; ;

The NHI is active in several othen areas related to education and training. The. NHI operates-a
College Curriculum Program that makes its training manuals and materials available to university
professors for use in updatmg their courses. The NHI conducts conferences, congresses,
distinguished lecture series, seminars, symposia, and workshops; exhibits its services at World
Trade Fairs; provides technical assistance to its international customers; administers an
mtematronal personnel. exchange program. for FHWA offices;; receives over 100 international
visitors per year; manages the AASHTO/FHWA personnel exchange program; provides oversight
to the FHWA university transportatron cent ‘s and institutes programs; and grants fellowships to
students and faculty members who are pursumg or plan to pursue careers in transportation.

Current aeti‘vitiesiine;lude: B

L2 ’Dehvermg over 500 course presentatlons on over 120 transportatlon toplcs 1o ‘more than
. ’16 OOO part1c1pants TR

® Conduct presentations that promote 1ntermoda1 transportation, stlmulate understandmg of the
cross-cuttmg 1ssues, and foster seamless mteractlon among the varrous transportatron modes

® Providinga program of at least 12 courses addressmg pavements and materials issues,
including Superpave, to train State and local transportation agency staffs. Pavements and
matenals represent the largest share of capltal 1nvestment by pubhc agencres

. Dehvermg a series of courses-on structural foundatlons These courses will aid transportation
officials in averting bridge failures from natural dlsasters such as ﬂoods or earthquakes ‘

® Introducing a formal program of NHI courses for the prlvate sector, mcludmg transportation
companies, contractors, consultants, firms, and materials'suppliers. This program is expeeted
- to become self-supportmg in three years :

Key mllestones for ﬁscal year 1998 w111 mclude

®_ Delivering over 600 course: presentatlons on over: 125 transportatlon topics to-more than
20,000 partlcrpants ~ ,
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® Augmenting classroom training for the 4,000 additional students who will be taking NHI
courses in FY 1998 with Dlstance Learnmg, "Just in Txme" Tralmng, and Interactlve
Computer Tramrng M : ,

° Develop three more computer-based training courses, similar to the one last'year on
transportation safety, that will utilize the modern technique of "Just-in-Time" trammg to
provide instruction to workers on the job. v

® Develop and present a new course on seismic retrofitting of transportation bndges "The
course w111 be based on technology 1dent1ﬁed inF HWA research S

Imp]ementatzon of the Strateg1c HJghway
Research Program (FHWA)

A six-year program of product implementation and continuation of the Long-Term Pavement
Performance program related to the Strategic Highway Research Program (SHRP) was
authorized under ISTEA. The benefits of the SHRP are being realized through its systematic
implementation. Products of the research program are being developed under the guidance of
technical working groups, which include FHWA field organizations, industry associations, the
Transportation Research Board, and users. Their work includes the following:

® Prepare and conduct showcase packages of technology moduleé for demonstration and
delivery to the states via FHWA regional offices and through workshops for state planners -
and industry. v

® Operate a Technology Delivery Team to address Superpave with}representétkion from the
- research and development, technology apphcatrons and program ofﬁces within FHWA

Key products and mllestones for FY 1998 include:
® Continue lmplementatlon of SHRP products for local governments.

¢ Complete development and field trial of improved prototype Performance Related
Specifications for concrete pavement. : :

e Initiate studies to evaluate the Superpave mixture tests and performance rnodels for ruttmg,
fatigue cracking, and low temperature cracking. :
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LTPP venﬁcatton sectrons desrgned and constructed and ﬁeld assrstance provrded for
i Superpave technology e : r r

t Contmue demonstrattons of the latest test procedures and equipment using the concrete

" mobile laboratory

Desrgn constmct and evaluate prOJects usmg crlterla estabhshed for hrgh performance
concrete pavements ‘ o e N ,

,Develop 1nter1m specrﬁcattons for Performance Related Specrﬁcatrons for Portland cement
concrete and hot-mrx -asphalt | avements and begm valrdatlon of performance models
established for use in PRS for concrete paving.

Complete interim development and assessment of the SHRP binder direction tension test. .

Demonstrate high performance concrete procedures materlals and eqmpment to nnprove -
the durability and performance of concrete; this o
‘durability findmgs and address addtttonal performance envrronmental and quahty issues.

Accelerate development of performance related specrﬁcatrons for asphalt and concrete
pavements Findings- from; thy ,WesTrack ,l-scale accelerated loading test track of the
effects of construction and aterlals varlabrltty on asphalt pavement performance wrll be
analyzed to develop pay fact ;adjustments and to identify. constructron and materials
quality control parameters

Work wrth the State DOT" ‘to,adopt the Superpave brnder specrficatlon by 1997 and adopt
the volumetrlc mix design spec1ﬁcatxons by 2000: through five Superpave Regronal Centers,
a pooled-fund equrpment purchase for States, a full program of trammg through the . .
National Asphalt Trarmng Center, and techmcal assrstance . . —

- Refine concrete and structures technologres and. through such means as showcase
workshops introducing them to State DOTs and contractors. .

Ensure that all applicable SHRP products are now provrsronal AASHTO standards for use
by the States and industry. . r

Provide information on the products and the schedule for 1mplementatron act1v1t1es through
FHWA's SHRP Information Clearmghouse

Continue to work 1nternat10nally to promote cooperatlon in the use of SHRP technology,

including cooperative efforts with Canada, Latin and South America, the European
Community, and Japan.
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Technology Implementation Partne'rship Program
(FHWA)

lee | o] waf

The great value of close partnerships between Department modal administrations and State,
local, private, academic, and other entities was proven by ISTEA's implementation of the
Strategic Highway Research Program (SHRP) products. It is essential that the Department
continue its strong partnership role with State DOTs, the Transportation Research Board, and
industry to move technology and innovation into common practice. The Technology '
Implementation Partnership Program would foster such alhances that support efforts in ‘
high-payoff areas. B

The Technology Implementation Partnership Program's predecessor, SHRP, received $108
million as part of the ISTEA legislation. SHRP successfully promoted
transportation-community partnerships, with most of the program's implementation efforts -
directed toward sharing technology with the States and industry, supporting the test and -
evaluation of products, and associated training and communications activities. - This approach
has been very successful in terms of the number of individuals who have been introduced to
the technology, the extensive product trials, and adoption of the products by the States and
industry. The "SHRP Lead States Program," which has recently been initiated by the
AASHTO SHRP Implementation Task Force, is an excellent example of the effectiveness of
partnershlps among Department modal administrations, the State DOTSs, and mdustry '

Expected FY 1998 products and milestones include further development and implementation
support in high-payoff areas, such as the Superpave system. FHWA is workmg with States
academia, and industry to establish'a‘complete program that is well validated, implements *
performance prediction algorithms, and is umversally adopted The Technology Partnershlps
Program, too, would support other key-alliances.

Initiation of regional technology excellence centers.

Initiation of user-producer groups. :

Increased LTPP product implementation.

Increased technology access/exchange programs. ~

Improve information-dissemination networks to reach beyond States to cities,
counties, and other localities.
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 Long-Term Pavement Performance (FHWA)

The Long-Term Pavement Performance: (LTPP) p‘rOgram‘ is a 20-year projeet initiated under
the Strategic Highway Research Program (SHRP). ' The goal of the LTPP program is to
extend the life of highway pavements through achievement of the following: -

® . Evaluate ex1st1ng des1gn methods

o Develop improved pavement des1gn methodologles and strategles for the
rehabllltatlon of ex1stmg pavements o ,

] Develop unproved design equations for new and reconstructed pavements.

° Determine the effects of loading, environment, materials properties and variability,
construction quahty, and mamtenance Ievels on pavement dtstress performance

] 'Determme the effects of loadmg, envxronment materxal propertles and varlablhty,

o Estabhsh a national long-term pavement data base to support SHRP obJectlves and
future needs.

LTPP is the largest pavement performance research project ever undertaken. It involves
periodic data collection and condition monitoring of approximately 2,200 in service pavement -
test sections, located throughout the United States and Canada, over a 20-year period. The
LTPP research includes two sets of experiments: the General Pavement Studies (GPS) and the
Specific Pavement Studies (SPS).” The GPS experiments focus on existing pavements and the .
designs most commonly used in the United States and Canada. Individual test sections offer a
wide range of values for key study variables and selected covariates. The SPS experiments
involve test sections constructed specifically for the LTPP research and focus on the efficacy
of specific pavement design factors involved in new pavement construction, the application of
maintenance treatments to exrstmg pavements and. pavement rehablhtatlon :

Ma]or act1v1t1es and accomphshments for FY 1997 mclude

o . . Handbook(s) for the de31gn and constructlon of long-hved Portland Cement -
Concrete (PCC) pavements were developed mcludmg (1) guldelmes for the
selection of k values on the basis of soil type and site conditions or backcalculation;
(2) validation of the NCHRP 1-30 performance model for r1g1d pavements; (3)
quantitative estimates of the effects of key design features and practices on PCC
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pavement performance and (4) improved performance prediction models for PCC

" pavements

A validated temperature prediction procedure for asphaltic concrete (AC)
pavements; temperature adjustment procedures for backcalculated moduli,
deflections, and basin characteristics; draft standard for temperature prediction and
correction in the structural evaluation of AC pavements was developed.

A new hot-mix asphalt (HMA) pavement design handbook providing guidance on:
(1) use of backcalculated and laboratory moduli in pavement design; (2) estimation
of moduli from other materials data; (3) consideration of drainage conditions in
pavement design; (4) characterization of the subgrade, including seasonal
variations; and (5) estimation of AASHTO layer coefficients in light of seasonal
variations in layer moduli was published.

Expected FY 1998 milestones include:

Advanced Research (FHWA) | FY I 1997 1998 1999

"Master Analysis" of all LTPP data to develop improved pavement design
methodologies and strategies for the rehabilitation of existing pavements for new
and reconstructed pavements and to determine the effects of loading, environment,

- material properties and variability, and construction quality on pavement distress

and performance.
Completion of all laboratory materials testing of SPS and GPS test samples.

Completion of construction of all SPS projects.

Fundin

FTE

The advanced research concept exists in response to the observed need to have research and
development units dedicated to the investigation of new, emerging or advance technologies
which have potential, for long range application in highway engineering R&D and in safety
and traffic operations R&D. This is to ensure that there is a central focus and continual
surveillance of emerging and advanced technologies. The main activity areas for the advanced
research program reflect the current and future needs of research and development and are:

-Diagnostic methods

Materials characterization
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- Modeling and s1mulat10n technologres

Artlﬁcral mtelhgence and mathematrcs

. Advanced sensor and communications technologies -

Expected FY 1998 products and mileston,es ‘include:v

Preliminary guidelines for diagnosis of ettringite-related distress.

“Full scale installation of Bragg grating fiber optics monitoring system on one or

more highway bridges.
Completion of digital waveform-based acoustic emissions measurement

Field evaluation of portable neutron/ gamma yspectroscopy' system for detection of

~chlorides in Portland cement concrete.

Completion of testing of the effect of fatigue on the fundamental properties of aging

. steel.
Preliminary model identified for drowsy driver warning system

Imtratron of at least one formal study applymg multt—crrterra ‘optimization methods
Two possrble topics are optrmum intersection light timing or optimum safety project

selection over a network.

A breadboard tool will be completed combining object oriented approaches with
graphical user- interface to allow rapid prototyping and analysis with visual-

ke presentatlons This tool (the Equation Shell) will be of use to researchers for |

analysis of data, the incorporation of research findings in the development of new
products, and as an technology transfer mechamsm :

Vehicle magnetic signature database This database wrll update vehrcle magnetlc
srgnatures which were last measured during the early 1970 S.

: Srnart loop detector ﬁeld test and evaluatlon ThlS effort wrll determlne smart loop

detector performance specifications and develop | functional specrficatrons for .
detector communications to the traffic controller » : :
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Applied Research and Technology Program FY -
(FHWA) Funding ,

FTE® " NA NA NA

ISTEA Section 6005 laid out the Applied Research and Technology (ART) Program with the
goal to accelerate the testing, evaluation, and implementation of technologies to improve the
durability, efficiency, environmental impact, productivity, and safety of highway, transit, and
intermodal transportatlon systems. The legislation had several requirements and special
provisions:

® It required the development of Guidelines for the selection of technologies to be tested.
® It broadly described the types of technologies to be tested.
® It designated specific technologies that were to be tested.

® It required the projects to be carried out on the "Federal-aid systems" with the Federal
share not exceeding 80 percent.

® It provided for technical assistance to the States and for an annual report to Congress.

. It provided funding of $35.0 million for fiscal year 1992 and $41.0 million for each of the
fiscal years 1993-1997 for the overall program and provided funding of not less than $4.0
million per fiscal year for heated bridge technologies, not less than $2.5 million per fiscal

- “year for thin bonded overlays, and not less than $2.0 million per fiscal year for all weather
markmgs

To implement the provisions of the legislation, FHWA, through the Research and Technology
Executive Board, developed a program composed of three elements: Priority Technologies,
Test and Evaluation through the Highway Innovative Technology Evaluation Center (HITEC),
and ‘Applied Research. The programs are jointly administered by the Associate Administrators
for Safety and System Applications and Research and Development with funds assigned to a
variety of headquarters offices carrymg out the program.

Prlorlty Technologies involve the nnplementatlon and evaluation of technologies specified in
the legislation and other priority technologies that have been identified by FHWA and
proposed for partnershlps through general solicitation. Test and Evaluation Through HITEC
involves full-scale testing of new technologies of projects originating in both the public and
private sector coming through HITEC. - The use of HITEC was incorporated into the

*The FTE to administer this program are located in various research and technology ‘offices throughout FHWA.
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Guidelines that FHWA developed Applied Research prolects support the.development of
R&D products, the nnplernentauon of new: technologres and support for Internatlonal act1v1t1es :
and the Advanced Research Program i : iz

Key products and mrlestones for FY 1998 will mclude

° .;,Contmue the Prrorrty Technology Program through whrch pro_;ects 1dent1ﬁed by FHWA
fields ofﬁces to accelerate the tesung, evaluation, and 1mplementatron of new ‘and -
~underutlhzed technologres that will beneﬁt the intermodal transportation: system by
improving the durability, efﬁcrency, environmental impact, productivity, and safety. The .
program operates through cost-sharlng partnershrps between the publlc and prlvate sectors

® Complete or contmue evaluatlons of thm bonded overlay prOJects at srtes around the .
country.

¢ Complete or continue evaluatrons of heated: brrdge deck pro;ects at; s1tes around the =
country : : o _

National Technology Deployment Imt1at1ves
(FH WA)

The Natronal Technology Deployment Imtratlves (NTDI) wxll bu11d upon the success of the
Applied Research and Technology Program (ISTEA Section 6005), which focused on the
application of new and innovative technologles The NTDI will focus on acceleratmg the
implementation of technologres that will address a set of specific "customer driven" technology
goals, such as improving safety of nrghtume drrvmg, drrvmg in wet weather, and other penods
of limited vrsrbrhty, reducmg the dela Ta’cerdents resultlng from construction and
maintenance work; improving quality and dura tru materrals extendmg the
life of the current infrastructure; and 1ncorporat1ng technologles inall phases ‘of construction
and operations that support and enhance the environment. This program will have two major
components to support the achrevement of these goals authorrzed fundmg and program
mcentrves :

The "National Technology Deployment Initiatives ’:(NTDI) program is designed to greatly -
expand the application of innovative technologies to directly benefit transportation system users
through reduced delays, extended life of the transportation infrastructure, improved system
reliability, improved safety, enhanced environmental features, and support for sustainable

"The FTE to administer this program are located in various research and technology offices throughout FHWA.
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growth. These goal areas directly respond to input received by the Department as part of -
reauthorization outreach efforts, in addition to priority concerns of customers;, as 1dent1ﬁed by
the 1996 National Highway User Survey commissioned by the National Quahty Initiative
(NQI) Steering Committee.

This proposed program would be designed to deliver resources to a focused set of program
areas that will result in significant, tangible benefits to transportation users. A major theme is
to foster actual deployment of projects so that users will quickly benefit from applications of
innovative technologies; leading to greater acceptance and’ w1111ngness by States and others to
use alternative fundmg sources for such pro;ects : o S

Proposed goal areas directly address areas that are very high priorities of our customers, as
indicated by the recent survey conducted for the NQI Steering Committee. Characteristics of
the program follow:

Customer-Driven—The program objectives, delivery mechanisms, and schedule would
target innovative technologies that have tremendous potential to result in direct, tangible
benefits to customers. The involvement of public and private area stakeholders will be
important to the program design and widespread dissemination of lessons learned,
quantlﬁable results, and products developed

i,Deponment—Focused—Thls program would also be designed to "get projects on the

ground” in order to show results from application of the technologies and deliver expected
user benefits. Emphasis will be on supporting States and other implementers with funding
and technical assistance in the deployment of innovative technologies. Where needed to -
dlrectly support the deployment goals, program funding will also support hlghly focused
research, test, evaluation, training, and demonstration efforts

: Innovatzve De]1very Mechamsms—The program would use both innovative- and tradmonal
mechamsms Potential features include authorized funding for participation by States and
other nnplementatlon agencies, program incentives, regulatory flexibility, and. cooperatlve ~
projects. Resource and risk pooling in concert with key public and prlvate technology
partners is also envisioned. . :

Mu]timoda] Support—The technology goal areas address universal themes such as extended
infrastructure life, use of better performing materials, transportation network efficiency,
and environmental enhancement. Applications of these technologles will benefit. roadway,
transit, and railway systems.. : : v
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Through this program the lepartment along wrth key technology partners, would potentlally
address six specific goal areas:

° -'Reduce delay and nnprove safety w1thm constructlon and mamtenance work areas

’0 o Extend the hfe of the current mfrastmcmre s e |

° Increase system durablhty and hfe w1th h1gh performance materrals’

® ‘Support and enhance the envrromnent wrth use: of mnovatrve technologresv

o ‘Increase use of alternatlve modes to ylmpro}ve commumty-level transportatron
service.

*. anmze snow; | d' 1ce nnpacts to the transportatron system.

The NTDI program. must remain. responswe to the very dynamic nature of technologlcal
development and progress within transportatlon agenmes These advances. may originate within
the transportation community, or from other areas such as materials science, human factors

“and structural des1gn/constru tion engineering. In- addition, the prlorrtles of users.and :
capabilities of dthe ganiz ’trons?d change. over time. these reasons, the. Department g
would be encouraged; dev elop and intain close workm ;,,,elatlonshlps with other public -
and private sector entities, and be authorlzed to add new goal areas and refine exrstmg areas asf
needed.

The NTDI program would be managed by the Department asa major element of the overall
Research and Technology Program All of the R&T program elements are designed to be -
complementary, with the NTDI. program. provrdmg the key resource to. ‘help. "close the. gap"
between current constructlon marntenance and operatlon practlces and greatly expanded
this program, in cooperatlon wrth other Department modal admmrstratrons 1ncludmg the
Federal Transit Administration, the Federal Railroad Admmrstratlon the Natronal Highway:
Traffic Safety Administration, and the Research and Special Programs Admxmstratlon Key
program operatron/management features would. include: L

Program Evaluation/Assessment of: Qpportumtzes—-To the -extent possible, program goals
will be quantifiable, and continuing evaluation will be used to define need for redirection.
New technologies that may support the goals should be identified, evaluated, and applled
expedrtrously

Parmers/Stakeholdem—Regular interaction with key stakeholders regarding program

delivery mechanisms, refinement of goal statements, cooperatlve efforts, and other matters
is essential. These stakeholders include public sector entities such as State DOTs, local
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_governments, and local transit authorities; private.sector companies; mdustry associations;
and academia. , : :

Information Sharing—The overall goal of increasing adoption of innovative technology
requires that decisionmakers at the State and local levels have quick and efficient access to
reliable, up~to-date information. This is expected to be an-important focus of the NTDI
program's management system

Technology adoption by pubhc agencres and prlvate compames entarls a falr degree of risk.
Public agencies, in particular, have been reluctant to adopt innovations that have not been
proven to be effective or that do not appear to have continuing, long-term support. Reliable,
consistent funding would be a necessary feature of the NTDI program.

Seismic Research Program (FHWA)

This FHWA research program for the seismic protection of bridges studies the seismic
vulnerability of highways, and bridges on the Federal-aid system and works to develop and
implement cost-effective methods of retrofitting such systems to 1mprove therr selsmlc
performance. Remaining efforts in FY 1997 include: : o

® Complete evaluation of approaches for portraylng the Nattonal hazard exposure to the
hrghway system

L Complete development of desrgn tune hlstory ground motron

L3 Complete seismic retrofit of shear-crlttcal brtdge columns w1th ﬁnalreport

° Complete development of trammg course for sersmlc retroﬁttmg for brldges

o Complete study of "Effect of Spatral Varratron of Ground Motion on Highway Structures."

e Complete Liquefaction Remediation Techniques for Bridge Foundations.
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* Timber Bridge Research Program (FHWA)

FHWA's Timber Bridge Research Program focuses on developing new timber bridge systems,
and/or improving present systems which permit the efficient use of primary commercial wood
species and prev1ously under utilized spec1es for transportatlon use. - Remaining activities 1n
FY 1997 include: - o : :

. Standard plans for several t1mber bndge types

° Computer de31gn a1ds and mteractlve desxgns

L New NCHRP 350 Test Level 3 brldge raxls

° Reﬁned desrgn cnterla to update AASHTO codes

e Find alternative stressing systems for post-tensioning stressed deck bridges.

Research & Technology Technical Support
(FHWA)

Responsibility for transportatlon research in the U.S. is hrghly decentrahzed States,
universities, private entities, as well as the Department of Transportation all play important
roles in defining the’ research agenda, and in conducting the actual research. FHWA research
and technology technical support ranges from sponsorship of the Transportation Research
Board (TRB) and AASHTO; to funding for the Small Business Innovation Research (SBIR)
program; to data processing and editorial support for the Tumer-Falrbank nghway Research
Center (TFHRC); to quarterly pubhcatlon of Public Roads, whlch features developments in
FHWA’s polrcres programs and research and technology

""The FTE to administer these activities are located at various offices within FHWA.
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Track, Structures, and Train Control (FRA) _Ii__l '

Funding

FTE " 3 NA NA

The goal of FRA's Track, Structures and Train Control research program is to improve the
safety and reliability of the Nation’s railroad tracks by participating with industry in efforts to
address track geometry and material, signal defects, and other train control systems. Track
defects are one of the leading cause of train accidents, and the damage associated with those -
accidents totals on the order of $50 million annually. The program will work to develop
technology to discover such track defects before failure; develop methodologies for predicting
service life of track and signal components and how they behave under dynamic conditions;
develop protocols to improve efficiency in inspection, preventive maintenance, repair, and
renewal actions; and develop technology to enable safe train operation in a heavy tonnage
environment. Research will increase emphasis on the testing, analysis, and evaluation of-
safety-critical track, grade crossing, signal system components, inspection dev1ces and vehicle
response to track 1rregu1ar1t1es Current research efforts include: ‘

® Track and Components - Quantifying the resistance of concrete-tie tracks to lateral

- buckling from heat and load stress; measuring track impacts of heavy vehicles with
improved suspensions; assessing performance of improved steel material for select track
components.

® Inspection and Detection - Improving and automating track geometry measurement for
derailment risk assessment; assessing the feasibility of rail flaw detection through
horizontal shear electromagnetic acoustic induction.

® Track/Train Interaction - Developing algorithms for the real-time assessment of the safe
limits of track geometry; identifying the correlation between track geometry/stiffness and
wheel/rail forces; developing computer models for ‘simulating the dynam1c interaction
between vehicle and track.

® Signals. Train Control, Communications, and Electrification - Assessing the reliability of
new technologies embedded into existing signal systems; improving methods for detecting -
train presence on track and grade crossing approaches; developing means for assuring
safety of electrified railroad operations in new corridors.

Key milestones for FY 1998 will include:

® Improved track inspection protocols based on an improved understanding of crack growth
rate for newly-discovered rail flaw type initiated by stress and heavy wear deformation.
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o Novel methods or. standards for ratmg the safety of track condition us1ng newly-lntegrated
track and vehicle models. | : SRS , r ;

° Improved means for mtegratmg train presence Sensors and train control systems

L Assessment of the safety 1mpacts of data. transmrssron “backbones” for sensor and control
elements of 1ntelhgent train systems : =

Next Generatlon High-Speed Rail Fac111tzes Improtzements (FRA) |

As part the Next Generation Hrgh-Speed Rail Program, d1scussed below in Chapter 4, FRA
will be provrdrng fundmg to the State of Oregon to upgrade tracks, control systems, and
terminals on the Portland-Eugene Corridor. Included in the project will be an examination of
new techniques for the construction and maintenance of track for high-speed passenger
operations. ’ e S

Intermodal Development (MARAD) =~

The goals of the Maritime Administration's Intermodal Development program are to assess and
deploy innovative technology and’ management practices for all components of the
transportation system infrastructure to improve system capability, efficiency, productivity,
safety, environmental sensmv1ty, and m111tary utility. In addition to SBIR agreements
discussed in Chapter 7, there are four research programs under Intermodal Development

.Intermodal Transportation Rgsggrgh : ggrar_n -- This program works to improve the

efﬁc1ency of all aspects of the flow of cargo and data from origin to destination in U.S.
domestic and mternat1onal trade through the introduction of advanced technologles and
operating systems des1gned to enhance product1v1ty, reduce costs, and increase service quality.
MARAD assists U.S. ocean carriers, inland waterway operators, stevedores, terminal -
operators, ports and others involved in intermodal transportation through National multi--
modal studies and joint MARAD/mdustry cost-shared research and development. MARAD
provides for coordination of intermodal studies with the Department’s Office of Intermodalism
and other modal admlmstratxons as well as other Federal, state, and local agencles

' ; : e R h:Program -- ThlS cost-shared program is carrled out
under a cooperatlve agreement between 1/ RAD and industry members to improve the cargo -
handling productivity of Amerrcan carrlers “The: research. act1v1t1es are jointly selected by the
participants.
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3. Commercial-Military Transportation Research Program -- This program focuses on the

identification and development of marine intermodal transportation technology which can be
used to meet military and commercial requirements.

4. Port Development Planning Research Program -- The Maritime AdIhinistration's Port

Development Research Program goal is to determine port requirements for U.S. ports in order
to improve transportation system capability, efficiency, productivity, and safety. The program
also ensures that ports are able to operate with efficiency and minimal dlsruptlon during times
of National emergency. Related near-term activities include:

o Complete the study and workshop on the impact of future fleet and trading pattern
changes on port infrastructure requirements.

o Completion of the National Freight Transportation and Logistics Model, which will
provide planners with the ability to identify potential infrastructure constraints and
allow for the testing of options to address the constraints.

® . Initiate development of a port productivity program designed to assist U.S. ports in
enhancing their marine terminal productivity and facility utilization.

o Develop analytical methodology for assessing the security vulnerabilities of marine
~ terminals.
o Examine the special problems and future role of small and modern-sized US
ports.
e  Examine the issues associated with competition between U.S. ports and fegiona,l

economic efficiency and cooperation in planning.

New Rail Vehicles & Infrastructure (FTA)

Transit agencies operatlng rail above grade and in subways find it dlfﬁcult to provide greater
capacity, and agencies developing new starts are continuing to experience cost overruns.
Studies have shown that communication-based train control systems provide greater throughput
at far less cost than infrastructure expansion. Other future benefits of this technology are .-
grade crossing protection, real-time ¢ustomer information; and commercial adaptation by
freight railroad companies (which should lower cost to transit operators). Projects
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participating in the FTA Turnkey Demonstratron Program are‘alreadystarting/to demonstrate
the cost control and ﬁnancmg beneﬁts of the turnkey method of mfrastructure proyect delrvery.

FY 1998 activities wrll 1nclude offermg techmcal support in completmg development and
deployment of the advanced technology train control system, ‘exploring other uses of"
communication-based technologies rncludmg improving commuter rail safety, mxtratrng the
update of the subway environmental design handbook based on testing completed at the.
Memorial Tunnel test site in West Virginia, providing further support to the Turnkey
Demonstration Program, and assisting w1th implementation of the FTA Innovative Finance
Initiative.

Pipeline Safety Research (RSPA)

RSPA's Pipeline Safety Research program provides technical competence to assess pipeline
integrity, determine ways to rehabilitate or rebuild pipelines, and set long-term performance
goals for improvements. Current research actlvrtles include:

® Information Systems - Facrlrtatmg risk-based planning through the mtegratron of operator
compliance systems with incident and other operatronal data bases; improving wide area
network links to resource availability, operator safety measures and recommendations for
regulatory development and testing applications of a national prpelme mapping system.

® Research Studies - Completing evaluation of leak detection system performance evaluating
plpelme design and operating criteria, mcludmg leak before rupture, fracture mechanics,
and pressure limitations; and modlfymg existing nondestructlve diagnostic technology used
to detect wall thmnmg to detect external dents and flaws caused by external forces.

° lem;angg Completing an assessment of the degree to whlch tanks meet Amerlcan
Petroleum Institute (API) standards :

® ML@?QMLAE&IY&S Redesrgmng risk prlontlzatron processes to focus on field
practices.

Major FY 1998 products and milestones yvill include:

® An evaluation of the first year -of expert mformatron systems operatrons and strategic plan-
for i improving analytrcal capabrhtles
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® A study of steel strength and- toughness hmltattons
o A study of plastlc and composne dlstrlbutlon gas plpmg technology

o Testmg of the second generatxon r1sk prlontlzatlon model
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CHAPTER 3

INFORMJ_ ,sION IN FRASTRUC;? RE

,Introduction o

The importance of timely, accurate ‘and complete information to effective transportation
planning and operations has become undeniable in recent years. New communications and
information systems technologres are developmg rapldly, and there are. unprecedented
opportunities for makmg substantlal 1mprovements to transportatron through therr effectlve
lmplementauon PR - o s T s

In order to caprtalrze on. the potentral advantages of these new. technologres the Department of
Transportation has established as a strategic goal to: "Create-a new alliance between the
Nation's transportation and technology. industries to make them both more efficient and.:
intematrona]]y competitive. " [Strategic Goal #3 in the Department’s Strategic Plan]. This goal
envisions a future intermodal transportation: network in which each mode uses information
systems and technologies to operate more effectively, both by themselves and as an integral

- part of the larger, seamless transportatron system for moving people and goods safely and
efﬁcrently throughout the Umted States and to and from forelgn destmatrons

ThlS v1s1on for the future of transportatlon has strrkmg srrmlarrtres w1th deplctrons of the
“evolution of the National Information: Infra; structure, or the NII. In fact, the direct. parallel
between effective transportatron and effective. commumcauons services has been pointed out: by
noting the NII can "have the same € n U.S. economic and socral development as: public
investment in the railroads had in the 19th~,century ! [Federal Interagency Informatron
Infrastructure Task Force, T:i National Information Infrastructure Agenda for Action
September 1993] There has already been discussion of the advantages of defunng a
’Transportatron Informatron Infrastructure or 'TII', to encompass those components .of the NII
whose primary purpose is to. expedrte the ﬂow of passengers and frelght on the National p
transportation system. - If this concept were adopted, then the Federal government and. the L
Department of Transportatlon would hav, s1gmficant and nnportant new. responsrbrlrtres

However a coordrnated and comprehensrve Federal approach to managmg thls mtersectwn of

transportation and communications has yet to be formulated. This would be a complex '

endeavor that would need to address a number of toprcs such as: TS
L2 ' the need to support large numbers of both moblle and ﬁxed users and platforms

L = the need to transmrt s1gmficant amounts of data in real-tlme or near real—tlme
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° the need for seamless inter-connectivity among communications modes (wired,
wireless, hybrid) and regions, both nationally and internationally, including
managing the allocfatiOn and use of communications spectrum;

] the need for high reliability and survivability for safety-critical and Natlonal
securlty-related applications; and

o the need to ensure compatibility among the regulations, legislation and -
administrative procedures of numerous public authorities at the local, reglonal ‘
state, National and 1nternat10nal levels. . : '

Even given these daunting parameters, itis in fact possible to integrate state-of-the-art -
communications and information systems technologies into transportation. In many ways, the
Intelligent Transportation System (ITS) program, previously known as Intelligent Vehicle
Highway Systems (IVHS), is a model for the advantages that can accrue when the latest -
information and communications technologies are applied to transportation.

InteIIigent Transportation Systems (I TS)

The ITS program arose in the late 19803 out of an awareness that parallel advances in. such
fields as electronics, communications, control, and information processing technologies offered
a unique opportunity to make profound improvements in the Nation's surface transportation
system.. The ITS program seeks to apply these technologies in a manner that will enable the
public to use the Nation's surface transportation infrastructure and energy resources to help
achieve multiple goals simultaneously, including: improved safety, increased efficiency of -
transportation operations, reduced environmental and energy impacts of transportation
activities, enhanced economic productivity, and enhanced mobility for transportation users.

The Federal Government is only one,.although a major, participant in the National ITS
program. Other players include private electronics, communications, and transportation -
technology companies; professional societies and organizations; consumer and industry groups;
academia; and State and local governments. In addition, the Intelligent Transportation Society
of America, or ITS America, is utlhzed as a Federal Advrsory Committee to advise the DOT
on the ITS program :

The primary role of the Federal Government, and of DOT in particular, in this program is to
assure the development and deployment of a truly compatible, nationwide ITS system. This is
accomplished through a numbeér of coordinated activities.  DOT encourages and coordinates
the development of uniform technologies, standards, and associated knowledge bases. Because
of its statutory mandate, the Department also provides a National emphasis and perspective on
the safety aspects of ITS. It funds high-risk research that has the potential for a significant
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public benefit, but is not sufficiently attractive for the private sector to pursue. It also plays a
major role in ITS opératiaﬁalftests,:"tec11fn01bgy ‘assessment, and program planmng ‘

Within DOT, the Joint ITS Program Office, or JPO, is housed in the FHWA and reports to the
ITS Management Council chaired by the Deputy Secretary, and consisting of the ‘
administrators of FHWA, NHTSA, FTA, FRA, and FAA, as well as to the General Counsel;
the Assistant Secretary for Transportation Policy, and the Assistant Secretary for Budget and -
Policy. - The JPO coordinates the Department's overall ITS activities within FHWA itself,
NHTSA, FTA, FRA, RSPA, and OST. Other Federal organizations with significant roles in
the ITS program include the Departments of Treasury, Commerce, Justice, and Energy; the
Federal Communications Commission, the ‘Environmental Protection Agency, and the National
Laboratories. = o b s s S R TR R

The Department's ITS program ‘has already achieved a number of signiﬁéant' aCéonipliShnientsf;
It has cooperated with ITS America to produce a National ITS Program Plan in March 1995, |
and has developed a coordinated set of “road maps” that mark milestones and critical paths for
achieving program objectives. It has stewarded 77 operational tests that have demonstrated the
viability of “first generation” ITS technologies and services. It has launched an aggressive
 short- and long-term research program that has moved technologies largely unfamiliar in
transportation five years ago into actual use. It has identified institutional barriers to ITS
implementation, and proposed solutions to remove those barriers and mainstream ITS
deployment. It has developed a national architecture that can facilitate the integration and =
interoperability of ITS user services. It has identified and promoted technical standards that
assure hardware and software compatibility. It has created new models of private/public
partnerships. It has developed plans to meet educational and human resource needs. Finally,

as is discussed below, it has set national goals to encourage widespread ITS deployment.

The Federal Deployment Strategy for ITS

In-addition to conducting an ITS research,iv,:~d\eve'lj<)pment,f? and testing program, Congress -
directed the Secretary of Transportation to promote the nationwide deployment of ITS: to solve
transportation problems. In;‘e‘arly'r‘,19966,15*thfe«~Depart1néliti'ﬁannoﬁnced‘flﬁtiéﬁali:deﬂo)’ﬁi?m L

objectives to create:

® Infrastructure for metropolitan areas that would integrate nine first-level ITS
~ advanced travel management services. These services would apply to traffic signal
control, freeway management, transit management, incident management,
electronic toll collection, fare payment, railroad grade crossings, emergency =~

-~ management, and regional multimodal traveler information centers.
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e Commercial Vehicle Information Systems and Networks (CVISN). that would form
a commumcatlons and information backbone to support and integrate ITS services -
that aid commercial motor carrier operations.

The Department also expec,ts, to create an intelligent transportation infrastructure that would
enrich and improve transportation services in the Nation’s diverse rural communities. The -
Department formed these deployment objectives gained from the program’s extensive research
over the past five years, which indicate that smart transportation systems-are technically
viable, that ITS offers demonstrable benefits, that user acceptance of ITS user:services is
growing, that institutional barriers pose the greatest challenge to ITS deployment, that - -
deployment is happening in an narrowly focused and disconnected fashion. These findings - :
collectively reinforce the advantages of having a set of 'core infrastructure' elements in place
in different regions throughout the Nation. Once installed, these elements would generate for
public awareness the real safety, security and congestion benefits of ITS technologies. They
would also serve as the foundation for the deployment of more advanced ITS features as they
became available. In order to save time, save lives, and improve the quality of life for all
Americans, the Department plans to facilitate deployment of intelligent transportatlon
infrastructure in the following areas:

L Mgtropghtgn -= Full- implementation including advanced travel management
_systems and advanced public transportation systems capabilities, in 75 of the largest
metropolitan areas in the Nation within 10 years. .

e C mmg_l;cigl Vehicle Operg;igng -- Deployment of CVISN to achieve safe and -
efficient shipping operations and enable electronic business transactions by the year
--2005 in all states.

¢ Rural -- Upgrade technology in 450 other commumtles rural road, and the National
~ Highway System as warranted. :

A range of activities are underway in support of these goals. The Model Deployment Initiative
has chosen four urban sites that will become models for other metropolitan areas to emulate as
they plan the deployment and implementation of an integrated, fully functioning advanced
travel management system. The ITS program will also support continuing standards
development and professional capacity building activities. The Department has formed
partnerships with Maryland and Virginia to prototype the CVISN technologies and demonstrate
and refine the operational concepts. In 1997, the Department will launch seven CVISN pilots
or model deployments, all of which have now been selected, of electronic data interchange,
clearinghouses, Safety and Fitness Electronic Records (SAFER), and state systems compliant
with CVISN architecture.  The Department is developing a strategic plan to-achieve the rural
goals for ITS, and plans to facilitate the near-term deployment of an integrated rural travel
management system that will provide emergency management services, traveler information,
and safety and hazard warnings unique to the requirements of rural drivers.
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Future Dzrectmns for T TS

As was mentloned prev1ously, the Department s ITS program can. already clann a number of ;
successes. As: the focus of the program moves from planning and R&D. 1ncreas1ngly to the
more complex stage of nnplementatlon however, new themes will come to dominate the
Department's activities. Over the next several years, the: following themes are expected to
become prominent, and are reflected in the Department S ITS plans :

] accelerating the installation of advanced travel management systems and CVISN at
. the state and local level through deployment incentives; :

.. ﬁeld testlng new technologles such as crash av01dance systems and advanced
vehicle control and information systems; T

° trammg the next generatlon of transportatlon planners engmeers and managers,
to provide the professionals needed to design and build future intelligent
transportatlon systems froma systems 1ntegrat10n perspectlve

In addltlon to these major themes a number of issues will need to be dlscussed and resolved in
order to maintain the momentum of the ITS program. For example, there are important
questions over: the w1reless spectrum- needs of a fully installed ITS network and guaranteeing
~ that the requisite bandwidth will be available when it is needed. “There i is-also concern from
the private sector over the impact of pubhcly-ownedwuelme communications systems,
especially those based on fiber optic cables, that may support ITS but have considerable excess
capacity that could be offered or sold to other users. Finally, responsibility for the effective
long-term maintenance of the vast array of software, system architecture and technical
standards. generated by ITS, and resident in a number of separate public and private sector
organizations, must be confirmed. - ‘The Department is taking action in.each of these areas to-
begin the process of addressmg and resolvmg these concerns.

NHTSA‘fCoIIision Avoidance Researchx :

The Colhslon Av01dance Research program admuustered by NHTSA seeks to fac111tate the
identification and development of effective safety-related ITS products and systems that will
contribute to a safer driving experience for all highway users. In pursuit of this goal, it is
envisioned that a wide variety of innovations can be implemented to supplement the driver's -
ability to maintain vigilance and eff ctive vehicular control. These innovations -- many of
which will. rely on state-t -the-art commumcatlons information systems and: sensor - v
technologies -- would momtor the drwers -own physrologlcal condrtron .enhance perceptions .
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of the driving environment, provide additional information about potential safety hazards,

warn of impending collisions, assist in making appropriate vehicular maneuvers and even
intervene with automatic controls to help avoid such collisions. Thus, the collision avoidance
program supports a number of the Department of Transportation's major goals, including:
contributing to the National economy, advancmg U.S. technology, and supportmg the safety of
the transportatlon system

- The collision avoidance program is pursuing a multifaceted research and development effort
mcorporatmg five major thrusts:

Thrust #1 Develop research tools such as portable data acqulsmon systems'that can be

: installed in vehicles, and utilize these tools to develop a better understanding
of driver-vehicle interactions and in estimating safety benefits of potential
countermeasures concepts.

Thrust #2 - Conduct detailed analysis of crash databases, develop descriptions of specific
: ‘ crash problems to be addressed (road departure, rear-end, lane
change/merge, backing, etc.) and identify potentlally promxsmg
countermeasures for further research.

Thrust #3 Develop performance guidelines for countermeasures associated with these
crash categories, as the basis for developing crash avoidance systems.

_'IMsj_#_é Work cooperatively with private industry and research institutions to
S facilitate the commercial development of promising crash’ avmdance
systemis. : : :
Thrust #5 Assess the safety of ITS moblhty- and product1v1ty-enhancmg systems to

make sure. they do not degrade safety

The NHTSA collision av01dance program addresses the collision problems in three
countermeasure areas, focusing on countermeasures for specific collision types, system
approaches that enhance driver performance under certain situations, and approaches for
mitigating the consequences of collisions. Over the next five years, several activities will
receive increased emphasis: rear-end collision avoidance, intersection/railroad collision
avoidance, single vehicle road departure collision avoidance, lane change/merge collision
avoidance, heavy vehicle stability enhancement, drowsy driver momtormg, drlver vision
enhancement and. automated coll1s1on notlficatlon

The signiﬁcant'near-term»products and current and planned activities of the NHTSA crash-
avoidance program cari'be found in the program summaries in this chapter (‘Research and -
Development--Crash Avoidance’, ‘Operational Tests--Collision Avoidarice’, and “Crash
Avoidance--Driver/Vehicle Performance’), as well as in other chapters of this report (‘Crash
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Avoidance Research--Heavy Vehlcles in Chapter 4, and ‘Natronal Advanced Dnvmg
Slmulator in Chapter 6). .

- FRA’s Next. Generatlon _
ts whlch ut111ze datalmk

Industry Competrtrveness programﬂ whlc / _aplaces a hlgh pnorlty on the 1dent1ﬁcatlon of
information, communications and navigation systems and technologles that can improve the
U.S. maritime industry's competitiveness. The Research and Speclal Programs

Admmlstratlon s (RSPA) Hazardous Materlals Research program rehes heavrly on the

transportanon act1v1t1es that haVe an nnportant nnpact on surface transportatron can be found in
the Federal Avratron Admmrstratron!sAwatlonfSatelllte Navrgatlon program -and the U.S.:

mformatron technologres content whrch are descrrbed in other sectrons of thrs document The
data collection and analysis and system assessment activities undertaken by the National
Highway Traffic Safety Administration (NHTSA) the Federal Transit Administration (FTA)
and the Bureau of Transportatron Statrstrcs (BTS), for exaxnple are described in. Chapter 6 of
this section. _

The remamder of th1s chapter presents,the Department’s near—term program plans for S
information mfrastructure research and development. The Department’s ITS research and
development is funded through the FHWA budget, under the followmg broad program titles:

@ ITS Research and. Development i e T P g T

" Advanced Vehicle Control and Informatlon Systems FEA Ay
Operational Tests

valuatron/Program Assessment T R U R SF RPN I T RS -
-Marnstreammg i
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® Program Support .
e ISTEA Section 6058 Funds

It is at this level that budget authority for the ITS program is defined, and the budget data
presented in this report reflect that authority. Because several of these funding categories.
encompass a broad range of specific research activities, in some cases managed by different
operating administrations within the Department, this chapter describes the specific activities .
of the ITS research program at an additional level of detail. The allocation of funds for those
specific activities is managed and reported separately by the ITS Joint Program Office (JPO),
within the discretion afforded to the Department by statute. The Department’s other .
information infrastructure research is presented using the same approach as in the prev1ous
chapter. ‘ :

Research and Development (FHWA) [ EY___ | 1007 | 1998 | 1999
| punding § 28605 | 4s500.|  NA
- |LFIE_- H NA|  NA] = 'NA

Activities included in-ITS Research and Development include: Traffic Management-and
Control, Crash Avoidance Research, Enabling Research, Rural Research, High Risk Research,
Other Research, Advanced Transit Management Research, Commercial Vehicle Operatlons
and Highway/Rail Intersection: Innovatrve Development Research Each of these programs 1s
descnbed in deta11 below. : :

Research and DeVeIopme‘nt—-TraﬁIc Management and Control (FHWA/FTA) = ot

Research in traffic management and control will improve efficiency and mobility by
developing improved methods for managing traffic, evaluation tools to support the required
investment decisions, interface specifications, and technical assistance to the end users of the -
products. These products will facilitate the adoption and implementation of advanced trafﬁc ,
management and control techmques by state and local transportatron agenc1es

Current research activities mclude

® Development of a Traffic Research Laboratory (TREL) whrch is a sunulator for the testing
and integration of ATMS technologies. SR

~ ® Field testing of real-time traffic adaptive signal control: (RT-TRACS)' implementing various

control algorithms operating in different geographrcal locations and under dlffermg traffic
condltrons S L
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L] Completlon of functlonal requrrements for sensors and detectors needed to support ATMS
and facrhtate the 1ndustry-dr1ven development of sensors to meet those requrrements

° Investrgatron of surface street 1ncrdent detectron issues and achrevement of acceptance from
the user commumty for deﬁmtton of what constitutes a surface street mcrdent

° Development of a functronal desr n ;\to _mtegrate trafﬁc plannmg, and other analytrcal tools
and practices for use by Metropolitan Planning Orgamzatrons (MPOs) in; the development
of Transportatron Improvement Programs (TIPs) :

Key mxlestones for FY 1998 will 11kely mclude

o Testmg of 1nnovat1ve trafﬁc srgnal control algorrthms for use w1th RT-TRACS that
increase its effectlveness such as those for surface street mass transit systems or those that
allow for. forecastmg of trafﬁc demand on a network-wide- basrs , :

® Development of the overall des1gn for a prototype traffic analysis tool for use by MPOs in
- the development of TIPs and. proyide them with the functlonalrty to assess mdrvrdual
mtelhgent transportation mfrastructure components e

® Integrate transrt.and APTS capabrhtles in ‘the,;development; o'fy planningi;modelsj..

Research and Development-;'crashtAvoidance (NHTSA) |

NHTSA'’s Crash Avoidance research facilitates the development and deployment of effectlve _
collision avoidance systems and other motor vehicle systems: using intelligent technologies to.
reduce the number of collisions, prevent injuries, and improve safety in automobile crashes
This research also ensures that safety is nnot degraded by new ITS products that may be N
introduced by automobtle manufa turers. : , i e

Current research actrvrtxes mclude

e Completion in FY 1997 of development of a System for Assessing the Vehicle Motion
Environment (SAVME). This new research tool will iprovide the- capablhty of
quantitatively describing the variety of dynamic vehicle interactions experlenced durmg

- normal driving and how drivers react to these situations. This information will be: useful -
for deﬁmng test condltlons and analyzmg potenttal beneﬁts of collrsxon av01dance systems

¢ Completion in FY 1997 of the development and vahdatron of the Data Acqursrtlon System
for Crash Avoidance Research (DASCAR) This new research tool will provide the
capability to perform detailed studles of driver behavxor during normal driving operations.
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This information will be useful for developing performance requirements for collision

E avo'idance systems and for analyzing the potential b”enefit‘s of cOllisiOn av0idance systems.

Evaluation of the impact on safety of the ADVANCE route guldance and nav1gat10n
operatlonal test.

- Completion of a cooperative agreement with a consortium of motor vehicle manufacturers

and suppliers, focused on cost reductlon and advances in manufacturlng techmques related
to collision avoidance systems.

Key milestones for FY 1998 will include:

Final performance standards for all major first-generation advanced technology collision

vwarmng/avmdance systems w1ll be completed.

Automated Collision Notification (ACN) operational field test and independent evaluation
will be completed.

Refinement efforts for a commercially viable system for Drowsy Driver Detection in heavy
vehicles will be completed. 2

Research and Development--Enabling Research

Enabling research will contribute to the efficiency, mobility, and personal productivity of
transportation through research in human factors and communications and navigation
technologles

Current research activities include:

Completion of human factors empirical research regarding travelers’ information needs and
preferences for routing, departure times, and rerouting information, as well as research
concerning the structure of routing messages, driver routmg and reroutmg dec1s1on
sequences. : '

Delivery of guidelines and user requlrements for augmentation of the Global Posmomng
System (GPS) for surface transportatlon users. :

Development of a-model of electromagnetxc compatlbxhty used to develop guldance ‘on the

- compatibility of ITS devices in a roadway environmerit.
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Key milestones for FY 1998 will ‘likelyrainclude' =
® For the In-Vehicle Information System behavioral model and support system effort, the
system specrﬁcatlon document the: human computer mterface specrﬁcatlon and the ‘
“software specification will be completed : : :

® Technical support of the ITS petition to the FCC for a spectrum allocation from 5850—5925
~MHZ, and uncluttered and relatlvely clear band, for short-range commumcatlons

® Demonstration that the Dedicated' Short Range ‘Communication (DSRC) equ1pment will not
interfere with satellite communications equipment, which will be sharing: a co-prunary” '
status with DSRC if FHWA s petltlon to the FCC is granted

Research and Development—-RuraI Research (FH WA)

The Rural ITS Research and Development program has been focused on a lnmted group of

projects that are required to ultimately enable public and prlvate agencies to deploy a set of

user services that will reduce rural traffic fatalities, increase use: and availability of rural -

transrt and increase rural transportatlon efficlency &

Current research actrvrtres mclude

® Evaluating satellite commumcatrons systems for Mayday apphcatlons

° Assessmg the needs of rural transrt operators and transrt users.

L Assessmg the mstltutlonal and techmcal issues of some of the Rural ITS servrce groupmgs;

Key mrlestones for FY 1998 w111 11ke1y mclude

o Completxon of the second of two. ﬁeld projects recommended and conducted under the
“Rural Applications of ITS” contract. This consists of the measurement and transmission

of real-time delay information to a portable changeable message sign (CMS) at'a work

Zone.

® [Initial resolution of some of the crltlcal issues ldentlﬁed in. the first assessment of Rural
ITS groupings. : , , e ,
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Research and Development--High Risk Research (FHWA)

FHWA'’s High-Risk ITS Research promotes innovative operational and/or analytical tests -

which have significant potential to help accomplish long-term goals established by the ITS

Strategic Plan but do not attract substantial non-Federal commitments because of the level of

risk involved.

Major activities for FY 1997 include:

e Completion of 10-15 projects under the Innovations Deserving Exploratory Analysis -
(IDEA) program, with some portion resultmg in the successful marketmg of an ITS -
product. .

¢ Completion of approximately 30 research projects on various ITS-related topics.

This research program will end in FY 1997.

Research and Deve]opment--Other Reseafch (EFHWA)

For a number of otherwise unclassified essential actrvrtres and service functions dlrectly related

to the ITS research program, fundamental research of a longer term nature is planned, -

focusing on areas of safety and mobility as they relate to efficiency.

Current research activities include:

¢ The three ITS Research Centers of Excellence Successfully completed their five year ITS
research programs, as evidenced by the establishment of continuing programs of ITS

funding independent of the Federal grant.

® Five new ITS IDEA products successfully reached the marketplace Ten other grants were
completed. Twenty new IDEA prOJects were funded. ~

Key milestones for FY 1998 w111 llkely include:
® Award of three Research Centers of Excellence grants

® Direct user input on new technology under development as to its abrlxty to meet customer
expectations.
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Research and Deve]opment—-Advanced Transrt (FTA)

By the very nature of its route structure, ﬁxed route public transxt serves: a limited segment of
the population. It is therefore difficult to expand rldershlp within that limited market. This
research will provide an approach to expand the available market in a cost-effective manner.
The objectlve will be to increase transit r1dersh1p by, for example 1dent1fymg the degree to -
which buses should most cost-effectively deviate from fixéd routes to serve new customers.

Current research activities include'

® Development of the capablhty to mtegrate a vehlcle dragnostlcs system with an exrstmg
AVL/CAD (Automated Vehicle' Locatlon and Computer Alded Dlspatch) system to
optumze the potent1a1 of the vehlcle s wrreless data network

Key mllestones for FY 1998 W111 hkely mclude

® Guidelines for specifying and deploying ﬂex1bly routed ﬂeet management systems with
capabilities to include: deviation and flexible routing; real-time passenger counting p
systems and gurdelmes for spec1fymg and deploymg ﬂembly routed ﬂeet management .-’
services. B : : _ , ,/_

Research and Deve]opment—-CommercraI Vehzcle Operanons (FH WA)

Commercial Vehicle Operations (CVO) research is focused on SAFER and CVISN activities, -

which will lead to advanced technology to achieve safe and free movement of trucks and buses

throughout North America, and to streamline the regulatory process ~ SERRR

Current research activities include:

¢ Model deployment of a:CVISN system: with the capabrhty to support roadsrde electronic
verlﬁcatlon and one-stop purchase of credentlals e ,

° Electromc clearmghouses for the Internatlonal Regxstratlon Plan and International Fuel Tax
Agreements

® Software to support carrler-to-State and State-to-State electromc data mterchange (EDI) for
“credentials. e R |

Key milestones for FY 1998 wil likery include:

e States deploying CVISN in FY 1998 will have received central support to assist in the
software linkages and other technical ass1stance necessary for successful deployment.

127




® Completion of the “black box” being developed by Sandia Natlonal Laboratones to aid in
- understanding commercial: motor vehicle crashes.

° Completlon of the CALSPAN prOJect on v1sual imaging technology, used to automate the
measurement of brake push rod travel in brake testing, reducing the need to employ the
manual processes used by inspectors. ,

Research and Development--Positive Train Control Systems (FRA)

This FRA research effort will explore advanced communication system technologies, and .
develop and operationally test cost-effective train control systems with the. potential to
significantly reduce highway-rail intersection (HRI) hazards while minimizing dxsruptlons to
hlghway and rail users. : : G

Current research activities include:

® Complete evaluation of Vehicle Proximity Alert Devices from tests in actual railroad
corridors. Summarize each system’s strengths and weaknesses and provide suggestions for
improvements.

® Continue evaluation of Positive Train Control (PTC) systems in Illinois and Michigan, and
of the Positive Train Separation (PTS) system in the Pacific Northwest.

e Evaluate system compatlblhty between PTS and hlghway-trafﬁc management systems in
the Pacific Northwest high-speed corridor.

Key milestones for FY 1998 will likely include:

® Demonstrate an interactive intermodal traffic control system using the real-time,
continuously updated train location data available as a result of implementing advanced
communications-based train control systems. Demonstrate that train control and highway
- traffic management systems correctly communicate with each other. '

® Evaluate the effectiveness of techniques such as existing active standard highway traffic
signal devices, intersection video surveillance, remote monitoring of detection equipment
integrity at grade crossings, traffic advisory and active roadside message devices, devices
capable of full blockage of HRIs when necessary for safety, and automated c0111s1on
avoidance and notification systems. : S
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Automated Vehicle ControI and Informatron ey
- Systems (FHWA) :

S) program. - The chang ( :
current AHS efforts and the focus of the Department on the goal of developmg an mtegrated
human-centered mtelhgent vehrcle which can enhance drrvmg performance and travel

mcluded rn thls program area

Sectron 6054(b) of the ISTEA legrslatron establrshed as a goal that the Department of

feasrbrhty by 1997 In pursult of that goal the Department of ’Fransportatlon entered into‘a
cost—shared cooperatrve ag eement wrth, the Natronal AHS Consortium (NAHSC) 1n October

Transportatron Car
Motors, Hughes Airc
California: Partners for ’Adv nce 4 gh : ~

, vgaand"' monstrating a prototype ’AHS “That ™
demonstration will take place 1n the first week of August 1997 on a 7 6 m11e stretch of I-15
near San Diego. , ‘

This demonstration represents an important ‘milestone in the Department’s collaboration with
1ndustry to mvestlgate the feasrblhty of the Automated nghway However, the Department s
social and ‘institutional mvestrgatrons mdrcate that it ‘would be unreahstlc to pursue an approach
that mvolves new, exclusrve nghts of way dedlcated to automatron Full automatlon 1s 11ke1y .
effort on the mcremental components of an mtelhgent vehrcle and therr user-frlendly
integration. TR S T e

An nnportant outcome of the: above—menhoned ‘demonstration will be a tighter focus on nearer-
term features that enhance drivi 'performance and the human factors that are mvolved w1th

commumcatron and cooperatlon Grven a shorter focus and the expectatron of ‘marketable e
products, it may be approprrate to have the prlvate sector assume a larger share of the
partnership. ~




Currently, the AHS program is conductmg numerous research, development and testing

activities, examples of whrch mclude

,,In FY 1997 successful demonstratron of AHS proof-of-technical-feasibility will be a major

~ “national event showcasing the potential of vehicle-highway automation for 21st century

transportation. The demonstration will be conducted on HOV. lanes located in the median-
of I-15 in San Diego, and will integrate basic colhsron avoidance capabilities with new

, capabrhtres in automated vehicle control, ‘with the vehrcles and the highway. cooperatmg as

a unified system

A comprehens1ve set of mstltutronal/socral analyses wrll yield gurdehnes for deployment of
AHS with respect to land use and sustainable. development an assessment of regional air

quality improvements resultrng from AHS implementation, gurdelmes for integrating AHS

as a new capability into the transportation planning process, recommendatlons as to opt1ma1
public/private roles-in deployment and operations, assessment of AHS operations.and -
maintenance impacts, recommended strategies for mitlgatmg 11ab111ty, and cost/beneﬁt
assessments of AHS concepts S

Enablmg technology R&D 1s an ongomg act1v1ty upon which development of the ultrmate
AHS prototype will be based. . -Specific tasks that will be completed in FY 1997. mclude
initial forward-lookmg radar build decisions, short-range radar test results, stereo
processing for lane and obstacle detection, blind spot sensor test results, color video
sensing test results, and deﬁmtion of critical software validation methods.

Key mrlestones for FY 1998 w1ll mclude

Continued development of enabling technologies.

: -Detarled assessment of user demand and other societal and 1nst1tutronal 1nvest1gat10ns

Results of srte-specrﬁc case studres

Evaluation of the most promlslng concepts.

-Construction and»testing of critical subsystemsof the most promising concepts.

The Department of Transportatron is:in 1 the process of merglng all vehrcle-focused ITS
activities into a multi- agency research.and development program, which will be entitled the
Intelligent Vehicle Initiative (IVI) ~The IVI will emphasrze the, srgmﬁcant and contmumg role
of the driver in hrghway safety S TR, o
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Operational Tests (FHWA). o LEY

ITS Operational Tests address the following areas, each of V ,»hlch are desf“; ibed below in
detail: ATMS/ATIS, APTS, CVO, Collision Av01dance Rural Tests, and Model
Deployments.

Operational Tests--ATMS/ATIS (FHWA/FT A)

The goal of ATMS/ATIS 0perat10na1 Tests 1s to mvestlgate and evaluate vanous travel
ogies standards in a field env1r0nment to determmethelr ablhty to be r

A key milestone for FY 1998 will be:

® Testing of various additional technologles and standards ina field research test
env1romnent :

Operatzonal Tests—-APTS (FT A)

The goals of FTA $ APTS Operat10na1 Tests are to extend the benefits of Automated Vehicle «
Location and C 11 b ban_and rural transu

operators, and | o
read/write capability de
commermal bank cards.

Current research activities include:

e Implementation of Transit Variable Message Sign operationaltest.

e Implementation of Next-Generation Kiosk and Transit Information operational test.

e Implementation of Advanced Fare Media operational test.

131




. Implementation of Advanced Fleet Management operational test.
Key milestones forFY \1998'wi11§ineiude:‘

® An operatronal test of a Regional Fleet Management system, shared by a number (20-30)
of transit agencies wrthm a given regron

® An operational test of a hybrid bank-proximity card.

Operatiqn'a] Tests—-CommercrfaI« Vehig_leOperations (FHWA)

This operational test will brmg together individual operatronal tests such as smart cards data |
recorders (black box), emissions checking, and electronic brakmg systems and link them i into a
comprehensive system that will warn the driver of faulty systems and send critical information
to the roadside to facilitate the electronic inspection of vehicles. The expectatron is to allow
the driver to voluntarily take a commercial vehicle out of service prior to a mandate bya B
public safety official, and to improve the vehicle throughput by bypassing the manual "
inspection process. The test is also expected to develop a drowsy. driver detectlon system that
will continuously measure and record driver performance, and using an earIy warning system
to reduce crashes.

Current research activities include:

® Pilot testing the use of onboard sensors and diagnostics to expedite roadside safety
inspections of drivers and vehicles.

® Development of a prototype for integrating Smart Card technology, especially ‘for driver
safety information. ,

° Operatronal tests at the Nogales Otay Mesa Santa Teresa Buffalo and Detrort border
crossings. Border crossmg pI'OjCCtS in Laredo and. El Paso are already underway T
Documentation of costs, benefits, and institutional solutions. Reﬁnement of s1te desrgns
and recommendations for automation at additional crossings.

Key milestones for FY 1998 will include:
e Demonstration of on-board vehicle diagnostics, providing the capability to wérn the driver

of faulty systems such as lights, and brakes, determlne comphance status of the carner
verify emissions at hrgh and slow speeds
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® Assessment of the factors that contribute to commercial motor vehicle accidents and
development of apphcable momtorrng technologres

. Integratron of lessons leamed from smart card black box and electromc brakmg
- operational tests, and development of a prlot model to allow for electromc 1nspect10ns and
driver warnings. s e :

Operational Tests--AVCSS (NHTSA)

NHTSA'’s operational testing of Advanced Vehicle Control and Safety Systems (AVCSS)
facilitates the development and deployment of effective collision avoidance systems and other
motor vehicle systems using intelligent technologles to reduce the number of collisions, and
ensures that safety is not degraded by new ITS products that may be introduced by automobile
manufacturers

Current research actrvrues mclude

° Actual on—the-road testmg and data collectxon on 1, 000 vehicles equipped with Automated
- Collision Notification (ACN) systems.- T

o Actual on-the-road testlng of 10 vehlcles equlpped with Intelhgent Crurse Control (ICC)
systems.

e Initiation of on-the-road testlng, data collectron, and mdependent evaluatlon of heavy
trucks equipped with ICC |

Key milestones for FY 1998 will include:

® Completion of ACN and ICC Operational Test independent evaitations.

e Continuation of testmg, data collec’uon, and evaluatronof ICC-equrpped heavy trucks

Operational | Tests--Rural « (FHWA) :

Rural operatlonal testlng by FHWA w111 evaluate the techmcal and orgamzatlonal feas1b1hty of
ITS to address user needs in real-world rural environments. “Examples of potential test
categories include speed issues, weather d_safety advrsorres, rural moblhty management and
1nfrastructure-based road‘,de ,' rtur / ‘ ,
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Current research activities include:

e Completion of Phase I rural user needs case studies in 10 locatlons to determine ITS
deployment planmng needs. - ‘ « ;

® Provision of technical assistance for rural ITS planning.
Key milestones for FY 1998 will include:
¢ Completion of the evaluation plan for the field operational test initiated in FY 1997.

® Initiation of up to three additional field operational tests.

Evaluation/Program Assessment(FHWA)

ITS Evaluation includes both Field Evaluatlons and ITS Program Assessment which are
described separately below.

Evaluation/Program Assessment--ITS Field Evaluations (FHWA/NHTSA/FTA),

Field operational tests of ITS will focus on assessing improvements as measured in six primary
measurement areas: (1) reductions in crashes; (2) reductions in fatalities; (3) increases in
throughput (4) reductions in travel time; (5) improvements in customer satisfaction; and (6)
savings in public and private sector costs. In addition, the Joint Program Office (JPO) will be
workmg with DOE and EPA to measure energy and emissions 1mpacts of ITS.

Current research activities include:

® Based on the outcome of FY 1996 ITS Field Operational Tests (FOTs), recommended
~ strategies will be developed for completlng existing FOTs and beginning new research and
- FOTs.

® AnITS Program Assessment Support (PAS) contract is expected to yreld approxrmately 20
field operational test evaluation reports, completed Model Deployment evaluation strategy
- documents, baseline data collection plans, and the initiation of model deployment baseline
data collection.
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Key milestones for FY 1998 will 1nclude

¢ Evaluation strategy reports and baselme data collectron plans for FY 1998 operatlonal ﬁeld
“tests. : . ; S - ; : :

e Evaluation baseline reports for mtellrgent transporta tion 1nfrastructure Model Deployment
sites, CVISN Model Deployment ‘sites, and the Capital Beltway Traveler Informatlon '
System Showcase. v

e Evaluation of final reports ifrom»~""‘ma"1iy-‘*0f;~the«FTsr. ‘

Evaluatlon/ProgramAssessment-I TS | Program Assessment (FHWA).

In order to evaluate the effectiveness of the ITS program, FHWA carries out a range of
benefits estimation and validation actrvmes These include: = canvassing the public and private
sectors for benefits with which refinements ‘may be made to hypotheses regarding the national
benefits of ITS in term of the six measures identified above; assessing the value-of ITS relatlve
to alternative approaches (e.g., addlng lanes to highways, reserving lanes for HOVs during -
peak travel periods); trackmg the deployment of partial and integrated ITS throughout the
Nation; and assessing the effectlveness of ITS 1nst1tut10nalxzat10n

Current research activities mclude'

° ‘:Collecnon of ITS emplrlcal measures and mcorporatron into snnulatlon models to pro;ectfv v
benefits of more w1dely deployed versrons of ITS. . o

L Estabhshment of an m1t1al set of hypotheses pred1ct1ng the effectxveness of ITS ina few ,
unportant measurement areas based upon beneﬁts assessments usmg emplrlcal statrsncal o
and modelmg procedures : e . ‘

L Expans1on of the ITS deﬁmtlon of mtelhgent transportatlon 1nfrastructure elements into - -
operational defmltlons that will enable state and local transportation ofﬁcrals to asses therr,
own progress in deploymg the mtelhgent transportation infrastructure. ‘National progress
toward achieving stated policy goals to deploy mtelhgent transportatlon mfrastructure over
the next decade will be reported. : «

Key mllestones for FY 1998 w111 mclude

. Documentatlon of early beneﬁts and lessons learned from case studles of the des1gn
building, and early unplementatlon phases of Model Deployment sites.
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¢ Completion of modeling predictions of ITS effects in Model Deployment site areas, based
upon baseline data collected in FY 1997 and FY 1998.

® Analysis of questionnaire data on early indicators of customer satisfaction with CVISN and
intelligent transportation infrastructure Model Deployments.

® Publication of a refined se,,t,of hyp:o,theses regarding quantitative ,goalé for the effectiveness
of ITS. :

® Completion of a longitudinal study of economic benefits of ITS across select U.S. cities.

Architecture and Standards (FHWA) FY
Funding fi 5,000 -} 13,000
FTE Il _NA| Na ‘NA

ITS Architecture and Standards provides for the development of ITS ‘Architecture and ITS
Standards, discussed below in detail. =~ - SR L

Architecture and Standards--Architecture

In order to ensure the rapid and widespread deployment of ITS systems and components on a
nationwide basis, an ITS National System Architecture was completed in July 1996, describing
how the various ITS systems and components will smoothly interact with each other. This
architecture, which is to be developed as a fully consensual process, will guide -- and not
mandate -- consistent decisions among investors, producers and purchasers of ITS products and
services so'that the risk of incompatibility is minimized. 1997 is the trial year for getting the
architecture out into the hands of implementors. Until such time as all the required standards
are published and catalogued to provide implementors with appropriate technical direction,
revision of the technical information in the architecture will provide an important design
reference for cities and states, and will help to insure that current implementors-don’t repeat
the mistakes made by earlier adopters. : ' o

Current research activities include:
® Assisting standards development organizations in the development of ITS standards.

Providing insight into national/regional interoperability aspects of the architecture
standards requirements documentation. S R
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e Completion and distribution of the ITS user documents. . Support to Model zDeployments to
ensure adherence to the nat10na1 archltecture

° Incorporatlon of the nghway-Ralllntersectlon user serv1ce mto the nat10na1 archltecture
documentatlon

Key mllestones for FY 1998 w1ll 1nclude

] Ass1st1ng standards development ‘orgamzatlons (SDOs) in the development of ITS standards
- that were 1dent1ﬁed mthe natlonal archltecture O S :

e Continuing the update of the archltecture asa result of deployment experlence

ITS market through mteroperablhty of multlple vendor products to ensure safety through p
standards for ‘human factors and operatlonal guldelmes and to facilitate the deployment of
mtegrated systems »

Current research activities include:

. Imtlatlon of approxunately 10 additional activities in the areas of message set and
foundatlon standard 1dent1ﬁed as hlgh priority areas by the archltecture




Key milestones for FY 1998 will include: =~

® Initiation of activities for the remammg message set standards currently defmed by the
archrtecture S j C s e i

o Provrsron of approxnnately 10 additional standards for operatronal use.
L Assmtance in tralnmg pubhc sector agencres in the utlhty and use of the ITS standards

] Requlrements for standardrzlng the efficient processing of trme—varymg transit mformatlon |
on a Geographic Information System (GIS).

Majnstreamjng-(FHWA) - S B ¢ ’
CE e ey o Funding ||

FIE _ II NA|  NA _NA.

ITS Mamstreammg activities will include: Technical Assistance, Planmng/Pohcy 1mt1at1ves
Training, and Awareness and Advocacy Mamstreamrng act1v1t1es in each of these areas are ‘
discussed below -

Mainstreaming--Technical Assistance (FHWA/FTA)

DOT has been assisting state and local officials and private sector participants in the
development of plans for "early deployment" of ITS products and services for ‘commercial
vehicle safety regulatlons and travel management In the CVO area, this has included
supporting states in the development of CVO deployment business plans, holdmg reglonal
forums and supportlng institutional and techmcal studies which help the CV community -- both
public and private -- to understand ITS | programs and beneﬁts and be prepared to mcorporate
them into their ongoing activities.

Technical assistance related to marnstreammg includes transfernng the results of ITS research
and development operatlonal tests, and Model Deployment efforts; sharmg the lessons learned
in overcoming mstrtutlonal barriers and enhancmg 1nterJunsd1ctxonal cooperat1on and
providing natronal leadership in the reenglneermg of current busmess practices by States and
motor carrlers ‘ :

138




Current techmcal ‘assistan : : hlde D M e

o Estabhshment of~rthe ITS‘ Assxstance Network (ITSAN) desrgned to provxde ‘
technical assistance through' a peer—to-peer information exchan e'on mtelhgent
transportatlon infrastruct depl ymenti'tssues and problems associated ]te and local
‘agency technical personnel in both htghway and transit fields. =~~~ o

® Provision of direct. techmcal assistance to transit authorities in’ the design, development, -
~ procurement and unplementatron of ITS Completlon ofprehmmary mvestrgatron and

onboard systems

Key mllestones for FY 1998 will include:

varrety of scannmg reviews and “dlstance learmng 1nformatron sessrons S

® Provision of techmcal gurdance to border States as they nnplement the 1nternat10nal border ‘
clearance program S :

~MainStreaming—-PIanning/PaIicy (FH WA) o

Planning initiatives are undertaken b fstate and local, governments in 40 metropohtan«areas to
enhance system performance thr ti ng and ¢ LS
By provrdrng techmcal ‘best prac, ,

management optlons wrthrn the conte

Current actrvrtres 1nclude

o A pllot effort to. provrde fundmg to two metrepohtan plannmg orgamzatlons (MPOs) and
one state transportatlon department to support the startup of regxonwrde congestlon
mitigation and system operatrons initiatives. : : :




® A guidebook to expand the capacity of MPOs to consider the-mobility impacts of
accident/incident-induced congestron and the ITS-related tools avallable to speed response
and clearance activities. g : RIS : :

o Updatmg Integratmg Transportatron Planmng and ITS--An Interzm Handbook to provrde
better ITS effectiveness evaluation tools. S RRE ;

Key milestones for FY 1998 wrll include:

® In1t1at10n in 40 areas of a program supportmg local initiatives: to merge transportatlon
system operatlons wrth the system plannmg functrons

] Development and dlstrrbutlon of rural mtelllgent transportatlon mfrastrueture program :
guidance materials.

® Availability to state and local transportation planners and decision makers of information
-on the costs, benefits, and impacts of deploying congestron management and 1ntellrgent
transportation infrastructure strategies. - L S ol :

Mainstreaming--Training (FHWA/FTA)

ITS Mainstreaming activities include an intensive and focused ITS training program for
professional capacity building to state and local transportation personnel. The-objective is to
train public sector professionals to a level of ‘expertise commensurate with their duties and -
responsibilities in the planning, design, implementation, operation, and maintenance of current
and future ITS projects.

Current training activities include:

L Development of a ﬁve year busmess plan for. nnplementmg the tralmng obJectlves set forth
in the Strategic Plan for ITS Professional, Capacrty Burldmg : :

® Pilot testmg and presentatlon of two ITS short courses “Translt Management Systems
and “Regional Transportatxon Information Systems

® Training for States/carriers on how to automate the collectlon reportmg, and audrtmg of
-electronic, mrleage and fuel records by State. : T Y S

Key mllestones for FY 1998 w1ll 1nclude:

e Initiation of delivery of training to over 4,000 state and local officials and transportation
professionals over a two year period.
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® _ Provision.of 100.univetsity. scholarshlps to encourage young professionals to enter ITS-
~ related ﬁelds and seek employment in Federal, State, and local transportation management
o agencres .

L Prov151on of ITS techmcran trarmng modules, supportlng professional certification -
programs through “distance learmng and computer-based techniques to those who cannot
'“afford to travel to recerve needed trammg

Mainstreaming--Awareness and Advocacy T(FHWA/FTA) |

This ITS act1v1ty increases the awareness, involvement, and understanding of ITS--its benefits,

its capablhtres and 1ts operatrons--among pubhc ofﬁcrals stakeholder groups and the general

pubhc ‘

Curreﬁt,éwérene.ss_;and,advocacygaf;ti(viﬁes"fiﬂélﬁde=if

e Provision of ITS support information, presentations, and other material to assist field
offices in their efforts to promote deployment of mtelllgent transportatron infrastructure

components.

° Support information and ITS advocacy needs and exhlbrts at approx1mate1y 10 major
events durlng FY 1997. ‘ ~

. Dehvery of over 100 semmars and short courses on various ITS topics to U.S. DOT
headquarters and ﬁeld ofﬁce staff durmg FY 1997 :

Key milestones for FY 1998 will include:

® Awareness and advocacy programs will emphasize the capabilitles and benefits of
intelligent transportatron mfrastructure systems and technologles in meeting regronal
» transportatron needs. \ :

® A major campalgn will be initiated to increase public awareness of traveler information
~ services that can be used while consrdermg travel mode options and routes in advance of
making routine and specral trips.
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~ITS Program Support (FHWA)

The Program Support function provides for the central coordinating role of the U.S. DOT in
the ITS program. This role includes facilitating the development of a National consensus
among public and private sector participants on the goals, plans and progress of the ITS
program, as well as ensuring that the various ITS activities recelve proper technical review and
1ntegrat10n

This function also supports the Cooperative Agreement with ITS AMERICA, a chartered
Federal Advisory Committee, for program planning and assessment; and support for MITRE
Corporation to provide the Department with program management and system engineering
services in support of the ITS program. Additionally, it provides for information management
support, local area network services, and technical and program advice in specific areas such
as advanced traffic management system applications and system architecture.

Current program support activities include:

® Technical support on issues relating to standards development and radio frequency
spectrum acquisition and auctioning, and analytical work that addresses the benefits and
costs of various ITS services.

® Technical and program policy advice on specific topics including advanced traffic
management applications and system archltecture development, under service contracts
with experts in selected program areas.

Key milestones for FY 1998 will include:

® Activities, both internal and external to DOT that support development of consensus or
decisions on critical ITS program issues.

] Technical review to analyze and coordinate technical information as requiredi in support of
the Advance Public Transit Systems Program.
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ISTEA. Section 6058 Funds (FHWA) -

Through fiscal year 1997, Section 6058 of ISTEA authorizes the appropriation of up to $113
million per fiscal year for the ITS (formerly, IVHS) Corridors Program established under
Section 6056, and for. other ITS activities. The ITS Corridors Program is intended to- ,
stlmulate the appllcatlon of ITS teChn logi ies to corrrdors in which their apphcatlon w1ll have. -
partlcular beneﬁt and is focused up ) 'Wlth the followmg characteristics: (1) hlgh trafﬁc
densrty (2) severe or extreme nonattalf ent. of U.S. standards. for ambient ozone ,,
concentratlon (3) a varrety of transpor tron facxhtres @ constramts to phys1cal mfrastructure
expansion, (5) a s1gmﬁcant mix. ofj;p senger, transit, and commerc1a1 motor carrier traffic, (6)
‘complex traffic patterns, and (7) poten ial contrlbutron to nnplementatron of the Department’s
Strategic Plan for the ITS program. The allocation of Section 6058 funds to other areas is
authorized based on potentlal unprovements in operatronal efficiency, commercial ,
productivity, safety, and motorist and traveler performance, and on reductions in regulatory
burden. ~

ITS Deployment IHCLéHtiVe,,PngI;fém‘ (FH WA)

As is dlscussed above the Departmentha' ‘formed an ITS deployment strategy for the next
decade which has as. 1ts primary goals Mt l?rmplementatlon of intelligent transportation -
mfrastructure in 75 of the Nation’s largest metropolitan areas, (2) deployment of CVISN in all
mterested states and (3).u ,graded mtelhgent transportatron infrastructure technology in 450
“rural commun1t1es and the NHS,. ‘While it is appropriate that ISTEA provide greater ﬂexrblhty :
for local dec1s1ons on the operatrons and enhancements of existing systems, these goals
represent a new layer of infrastructure that will enable intermodal systems management, to
. achieve efficiency gains needed to accommodate future travel demand and global commerce.
The promise of intelligent: transportatron infrastructure and CVISN can be realized only if they
are implemented as national systems, using common standards and a common archrtecture

Full achievement of the Department s goals for. intelligent transportatron infrastructure and
'CVISN deployment would require a new. ‘annual set-aside of $1 billion. By targeting initial
funding of $100 million in FY 1998 towards deployment of 1ntegrated intelligent transportation
infrastructure and CVO elements in both metropolitan and rural areas, the Federal government
can make important progress. toward attainment of the critical mass necessary to accelerate
standards and meet other ‘program objectrves
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GPS Support FHWA)? I ' 1997 1998 1999
Funding 0 2,100 NA
FTE " | 0 NA NA

[T

The Department of Transportation has worked with the Department of Defense via the GPS
Joint Program Office (GPS JPO) to add an option to the Block IIF satellite contract for a
second civil frequency (called L5). The addition of L5 to the GPS satellites will allow civilian
users of the system to obtain greater accuracy than available with the existing single frequency.
In the area of differential or augmented GPS, a preliminary assessment of the technical
feasibility of expanding the USCG system to cover the remainder of the U.S. has been
completed, and a final report will be completed shortly. Work on an nnplementanon plan has
also commenced.

The funds requested for FY 1998 represent half of the estlmated cost in FY 1998 to perform
this work.

Crash Avoidance--Driver/Vehicle Performance FY
- (NHTSA) ‘ | Funding ]

FTE | " 2.0 2.0 NA

This program's goals are to help drivers of all types of vehicles avoid crashes or to lessen the
severity of crashes that do occur by: improving driver direct and indirect visibility; improving
tire traction performance; improving vehicle braking, directional, and rollover stability;
improving vehicle lighting, signaling, and marking; ensuring compatible driver/vehicle
interfaces; developing objective test procedures for collision avoidance systems; and acquiring,
archiving, and making available to customers drlver/vehlcle performance characterlzatlon data.
Research activities include the followmg ~

e Continue research into the performance of antilock braking systems of light vehicles;
assessment of driver reaction and driver feedback to activation of the antilock feature
assessment of brake performance on various surfaces;

® Develop protocols for combining simulator and test track experimental data into objectlve |
test procedures that could serve as the basrs for performance-based standards or
regulations; ' e

2GPS Support is classified as a Physical Infrastructure research activity.
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prscedure foﬁ

. Prov1de support for colhswn avol

A key rmlestone for FY~1998 w111 ‘be to complete' evaluat' on of the mtera iOnbﬁWéeh dnvers’

~ actions and antilock brakmg system performance

»demonstrate technelogxes that can educe sth_ :
crossings. Current priorities mclude

. }_Using:driver behaviOr models to ,,deyv;iwse ,imWoved crossingWarning' and control systems. 5
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In pursuit of this goal, MARAD has expanded participation by. the maritime industry in the
Ship Operations.and Cargo Handlmg Cooperative Programs, which facilitate the. development
and sharing of new technologies:in these fields. - Both of these. government/mdustry ,
cooperative efforts are industry-led and cost-shared. One current project is the development of
an integrated: Reliability Availability Maintainability Database (RAM) designed to. collect
ships’ equipment failure/corrective maintenance data. The U.S. maritime industry, and
foreign fleets: as well,.have a worldwide need for such a database Wthh can be achieved only
with Government part1c1pat10n and leadership.. :

“This program also assesses advanced information systems designed to improve vessel operatmg
safety and efficiency, and conducts research on innovative cargo handling- equipment,
‘techniques and systems. The program has also supported the development of these
technologies, such as a shipboard Personal Computer-based training system for ship crews.:
Finally, designated National Maritime Enhancement Instxtutes will parttcrpate tn these activities
as appropriate. » :

Hazardous Materials Research (RSPA)

RSPA's hazardous materials safety (HMS) program is a comprehensive nationwide safety
program to protect the Nation from the risks to life, health, property, and the environment
inherent in the transportation of hazardous materials by water, air, highway, and railroad; to -
protect the environment from damage by oil and other pollutants; and to ensure the safe
transportation of food. “The research and development | program provides the techmcal and
analytical foundation necessary to support DOT's regulatory, international standards
development, compliance, and emergency response activities in the area of hazardous materials
:(HM) transportatlon safety Current research and development efforts are orgamzed into three

: Systems - Contmumgto refine the mtermodal database; integrating registration
,kﬂ,;data mto the Hazardous Materials Information System (HMIS); and assessing the feasibility
of enabhng mdustry to file mcrdent reports electronlcally

‘Research and Analysis - Completmg a general r1sk assessment of HM transport by hazard
class quantlty, and packagmg, and completmg over: 12 pro_]ects on:a range of specxflc HM
risk assessment: and technology issues. of , LY B «

ing) = Contxnumg contractor package testrng
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Major milestones for FY 1,998 will include:

The Office of Emergency Transportatlon located in RSPA prov1des the,Secretary of
Transportatxon and senior DOT officials with an effective ongoing emergency response
capability within the overall mteragency context of the Federal'\Response Plan (the Federal
:Govemment's plan“ p istance t ; e |

Re]ateci ‘Depart_mental Activities |

Aviatibn Sgteliite Navigation (FAA) S

| sed | ,%satelllte-based navigwtién 1 nd
: contnbutmg to the updatmg of the ed’ Radlonav1gat10n Plan (FRP)
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Improve Search and Rescue Capability (USCG)

The U.S. Coast Guard is the leader in‘maritime search and rescue. “The speed with which
USCG responds, and the effectiveness of its search tools and methods directly affects the
probability that it will’successfully locate persons and vessels in distress. Recent efforts to
improve these capabilities include: evaluation of new laser illuminator technology to ificréase
the effectiveness of night vision goggles; heavy weather tests of GPS/Argos self-locating
datum marker buoys used to define search area movement; and a feasibility study of using
advanced very high resolution radar satelllte image data to provide ocean current surface data
for computer-assisted search planning.” Near-term priorities include: improved statistical tools
“for search planning; modeling of multi-sensor searches and multiple searches in the same area;
‘and investigating the potent1a1 use of satelhte altimeters and wind/wave scatterometers for
‘obtaining near real-time sea surface wmd and current data.

Waterways Safety and Management ( USCG)

One of the prlmary responsrblhtles of- the U S Coast Guard is to. facrhtate the ‘safety- and
efficient use of:the Nation's waterways. Towards this end, the USCG's Waterways. Safety and
Management program investigates and applies new and emerging navigation, communicatjons,
display and information. systems technologies to marine navigation. - These activities include -
continuing the development and enhancement of: the Advanced. Vessel Traffic System (VTS),
developing a ship transit risk model, as-well as assessing new concepts: for buoys; nav1gatlonal
lights, and other-short-range aids to navigation. The program also-supports the. i
implementation of International Maritime Organization (IMO) standards for Electronic Chart
Display Information Systems (ECDIS) and Electronic Nautical Charts within the U.S.

Improve Maritime Law Enforcement Capability (USCG)

USCQG has a significant role as a law enforcement agency to reduce the flow of illicit drugs
and alien migrants to our shores, and to protect our fishing grounds by enforcing national:and
international fishing laws and agreements.. To improve its law enforcement capabilities in-an -
era of increasing sophistication on the part of traffickers, the USCG conducts research to.:
improve its surveillance and vessel search processes, and its nonlethal compliance processes
Specific research activities include: defining capabilities and limitations of candidate remote
sensing equipment, developing data fusion techniques for sensor queuing, developing: synthetlc
imagery-for fues data from multiple sensors, and 1ntegrat1ng data from multlple sensors-in a
single display- for real-tlme use: and decision support : : :

Command, Control, Commun1cat10ns Computers and Intellzgence Integratron ( USCG)
USCG decision makers at all levels of command need timely and accurate information.
Advances in information and communications technology provide the opportunity for

development of integrated Command, Control, Communications, Computer, and Intelligence
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(CA4I) systems, which will prowde these officials with more timely information through state of
the art technology. Spemﬁc USCG research priorities in this area include: integrating USCG
operational databases, developing future mobile communications requirements, investigating
satellite communications architecture for wide area network capablhty between mobile -
platforms and shore units, investigating commermal communications initiatives, and
developing system simulations of proposed National Distress System (NDS) replacement
systems to validate performance and ensure mteroperabxhty
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CHAPTER 4

kk . NEXT-GENERATION VEHICLES AND FUELS

Transportanon vehlcles are a ma_]or element of our transportatlon system In fact
transportation's performance safety, securlty cost, environmental impact, economic
consequences, and. contributions to - quality of life are all determmed largely by the vehicles
that carry people and goods Today, our transportatlon system faces several major challenges
that are directly related to vehlcles and fuels: increased global competition for our
transportation industries, economic exposure to fuel price mstablhty, attainment of the
National Ambient Air Quahty Standards (NAAQS), reductlon of greenhouse: gas (GHG)
emissions, and increased demands for mobility from our citizens. ‘Meeting these challenges
will require a next generation of vehicles and eventually, fuels, that meet rrgorous standards::
for reliability, cost, safety, energy use, and environmental unpacts .Thus, a strategic goal for
transportation R&D is enhancing the overall performance of vehlcles of all types, whlle
expandmg the range of avallable alternatlves

‘Unlike physmal 1nfrastructure unprovements a large number of whrch the Government is

'responsxble for, vehicle technology improvements are achieved through long-term R&D that
‘Voptmuzes and leverages the use of both pubhc and private resources. Federal investment is
‘needed to reduce- the risk to the prlvate sector and to assure a continuous flow of innovation.

In its Strateglc Planmng Document for 1995 the NSTC Commrttee on Transportatlon R&D
1dent1ﬁed a number of 1 major prog objectlves for transportatlon vehlcle R&D Among
‘ these are the followmg 2 ' : :

O ' Develop a personal motor veh1c1e that will deliver up to three times the fuel
~ efficiency of today's comparab]e vehicles whi egreducmg;emsszons Wlthout
‘ ‘compromzsmg performance safety room and ut111ly ,

®  Develop and introduce manufacturmg technolog1es and. practzces that will reduce
~ the time and cost assoc1ated w1th \ e'szgmng and mass- producmg thzs new persona]
o 'motor vehrc]e L
e Improve andfregain; the U.S. position in the world truck and bus market.

o Assure that advanced truck and bus techno]og1es conszde.r accesszbzhly energy
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° Improve the propulsion and emission performance of intercity and commuter
locomotives, and expand the range of alternatives available to meet future
transportation needs.

° Develop strong and competitive international ocean shipping and domestzc water
transportation mdustnes ‘

® - Develop a strong and compet1t1ve commercial s}up deSIgn and productmn
R capabﬂny

Near- Term Efforts

The maJorlty of DOT's near-term vehicle research is aimed at meeting the transportatlon
committee's ObjeCtIVCS Specific programs are discussed below: ‘

Motor Carrier Research (FHWA) | %
. e Funding

FTE || 9| 9 '/:NA

The Office of Motor Carriers' (OMC) research program includes the following: (1) human
factors research on commercial driver alertness, medical fitness, drug and alcohol use, and
driver licensing and training (discussed in Chapter 5, below); (2) evaluation and promotion of
safety-enhancing vehicle and data- reporting technologies; (3) establishing and undertaking
program analysis activities; (4) undertaking a comprehensive, multiyear regulatory review to
make regulations more enforceable understandable and performance-based; and (5) creating
more opportunities for innovation, partnerships, and shared ﬁnancmg in the pursult of OMC
research objectives. Non-driver-related OMC research includes:

] nghgg‘l()gy Review ITS technologles to determine near-term applications for improving
motor ‘catrier safety and productivity. Determine the effectiveness of various technologies
and their impact on the operations of multiple-trailer commercial vehicles. In coordination
with NHTSA, assess feasibility of alternative braking technologies (e.g., electric), as well
as recommendations for the marking and identification of commercial motor vehicle
replacement parts and accessories. Assess the feasibility of standards for "after market"
brake linings and other brake system components.

® Information Analysis — Implement a system to improve the validity and reliability of

- information in the motor carrier Census File update. Analyze the effectlveness of fines and
penalties, as well as technical assistance and education programs, in achieving motor
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carrier :

nd driver: comphance Wlth safety regulatrons Evaluate the characterlstxcs of

reported crashes by different motor carrler operatlons vehrcle types, crash locatrons and
other pertment factors. - SE e TR e

Services a rships — Contmue efforts. to-develop: and unplement new cest-effectrve
reportmg, recordkeepmg, and regrstratlon procedures oty SRR ,

® Creating more opportunmes for: mnovatlon partnershlps and shared ﬁnancmg in the -
‘ ,/,pursult of 1ts research 'bJectrves : ,

,Major mrf stones for FY 1998 de the identification of potential technologies for rapid
~and rehab  roadside mspectlon actrvrtles, ,and the development of an effective interface
“between SAFETYNET and ITS datai' systems

Safety Systems (NHITSA)' .

harmomzatlon m the pedestnan, on ffset, -’ [ %»:andfunctlonal
equivalence research areas, 1ncludmg the followmg S L

® Evaluatmg the. rehabrhty of rollover test procedures SRl
Oi-;f%.*Analyzmg the feasrbrlrtyﬁof modehng the early phase of ¢ air. bag deployment
o Contmulng’_to updatae;affn“d-r'ma'mtam”ﬁe‘»vvehlcle’att-r!rbutesii’f'c;rashworthl‘ness:;=databa§§‘ s

° Cdﬁiinuiﬂg?>to.!teSt@avarzi‘()us»fimmct%conﬁfgél‘!rations:;a SRR e R

countermeasures

® Usmg the developed seat"model invest

igate .counterrneasures that wQuld; mltrgyate whiplash
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] Contmumg work on a near-term, economlcal crash sensor to reduce. occupant mjurles
® Contlnulng R&D on advanced air bag systems

A milestone for FY 1998 will be-to.evaluate productlon vehicles and develop countermeasures
for improved frontal crash protectlon ; " S R

Biomechanics (NHTSA)

Funding | 7437 | 10587 ] NA

FTE “ ‘84| ‘~s.54\>""’{’ NA

Within the framework of the newly established Nat10na1 Transportatlon Biomechanics
.Research Center, biomechanical research efforts will continue to build on the program of -
- increasing our. biomechanical understandmg of the impact injuries and developing technologies
“that will reduce impact ‘injuries on the Nation’s highways. These efforts will expand the
Department’s expertise and capablhty in. the area of impact biomechanics, improve and
promote the use of biomechanics in all transportation modes, as well as adapt this technology
to impact safety efforts within both the civilian and military sectors. NHTSA's Biomechanics
research program pursues efforts that (1) study physical conditions and human consequences of
real-world crashes with multidisciplinary:teams of medical, engineering, and crash
‘investigation professionals; (2) provide a detailed. understanding of the forces, motlons and
distortions the human body experiences in a:crash and their relatlonshlp to:the extent and
severity of resulting injuries; (3) create detailed computer models of the human body that'can
simulate human impact-response and trauma; and (4) develop and improve dummy components
and other mechanical trauma assessment devices that: evaluate human unpact nsk Ongomg
efforts include: : G

® Conducting hospital-based, in-depth crash injui'y studies at four trauma centers." -

° Ccntinuing experiments to-increase public safety with better seat belt and-air bag systems:
° Conducting experiments to increase public protection in side impacts..~.; -

¢ Continuing experiments to determine neck trauma and validate neck computer. model. -

¢ Continuing to develop human thorax.computer model.

] Contlnumg upgradmg and updatmg of ex1st1ng crash dummws

L Studylng braln trauma resultmg from crashes
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A.major milestone for FY. 1998 will-be computer lmkage .of detailed hospital-based. injury
studies completed and on-line. Efforts of existing centers coupled with-efforts of addmonal
three centers mamtamed by mdependent fundmg Apphcablhty of research m blomechamcs to
multlple modes w111 be actlvely pursued by NHTSA : Fo @

Partnershlp fora New Generatzon of Veh1cles el oieer | 1008
(NHTSA) ‘ :

This NHTSA program provides technical support for the Administration's Partner’shrp”for a
New Generation of Vehicles (PNGV) 1n1t1at1ve As the focal point within DOT for the PNGV
program, the goal of the research is to ensure that the PNGV-developed vehicles will meet
existing and anticipated safety standards and that the overall crash and other safety attributes’

are not compromlsed by their hght welght or use of new advanced matenals used 1n productron '
of these’ vehlcles Ongomg work will: ' :

e _Continue to develop advanced. computer models to evaluate the crashworthmess of
E conceptual desrgns : - /

o ‘Contmue research in: the area of hghtwelght materials such as advanced compos1tes
Develop new, umque materral ‘models for use in the FEM code ' :

] ._,oProv1de the requlred PNGV transportatlon mfrastructure analyses o
L Prov1de peer review. study of the conceptual demgns

A key FY 1998 milestone will be to contlnue to develop analytlcal capablhty to: support the :
PNGYV program. e i : -

Heavy‘Vehicles;_(NHTSA) 7 _ ‘

‘The goals of this research effort are to reduce the Nation’s health care costs by improving
heavy vehicle crash avoidance and crashworthmess capablhtles e.g., better braking, enhanced
dynamic stability and improved occupant crash protection. Heavy vehicles constitute 3 percent
of the vehicle population, accumulate 7 percent of the vehicle miles traveled, ‘but are mvolved
in 13 percent of all fatal crashes. Most of these fatalities (approxunately 4,000 each year) are

~ occupants of smaller vehicles mvolved in collisions w1th heavy trucks Thls represents more
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than 25 percent of the light vehicle -occupants who are kllled annually in two-vehlcle collls1ons.

Near-tcrm research mcludes the followmg

Complete a cooperative program with industry to-develop braking stability performance
test procedures for air-braked trailers in support of rulemaking.

\,.‘MExpand joint efforts with mdustry to develop information and data needed by government
“and manufacturers to further improve truck safety performance through the use of
‘electronic braking. -

‘Continue feasibility assessment of methods for reducing the severity of truck/car frontal
collisions.

Contmue to foster the apphcatxon of advanced technology to improve the colhs1on ‘
avmdance performance of heavy vehlcles

An FY 1998 milestone will be to complete evaluation of test procedures to measure fr1ct1on
properties of heavy vehicle brake linings.

Equipment, Operations, and Hazardous
Materials Research (FRA)

This FRA program is designed to improve safety and enhance productivity within the railroad
industry by reducing accidents caused by unanticipated and catastrophic equipment failure,
inefficient or ineffective operations, and the inadvertent release of hazardous materials.

Current activities, which emphasize technologies to identify defects well before failure and to
ensure safe operations at higher speeds, include the following:

_Eqmmnc_m Evaluatmg ‘wheel stress nondestructive evaluation (NDE) techniques;

~“completing “end user” development of a wheel defect detection device; validating the -

+ performance specifications of advanced braking systems; completing the preliminary
- analysis of .cab car crashworthiness; and completing the preliminary dynamic performance

specifications of conventional passenger vehicles.

BIncludes $2,000k for FRA Human Factors research.

YIncludes $2‘,0j':0’0lt for FRA Human Factors research.
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f‘MaJor FY 1998 mtlestones w1ll mclude

® Publication of results. of evaluatton of an nnproved roller bearmg ways1de 1nspect10n
method S wits S . gt s

r Pubhcatron of the tank car 15 m mlle servrce loads measurement report

Safety of H1gb Speed Ground Traﬂsportan on o
(FRA) ,r

The goals of th1s FRA program are to provrde vahdated technologres and data bases to support
FRA rulemaking related to hlgh-speed rail safety, to develop new inspection technologtes to
monitor the safety performance of high-speed passenger rail equtpment ‘and to provide an
knowledge base for publlc and prlvate decrsron makmg related to hlgh-speed ra11 systems

Current research efforts 1nclude E
° Developlng crash energy managementconcepts for ocCupantprotection S

@ Assessing the adequacy of track strength under loads from hlgh cant deﬁ01ency (t11t)
.operattons e : i R

,r Qi‘:;iEvaluatmg the actual safety performance of prototype hlgh-speed pos1t1ve train control
o :;systems : S

Magor mllestone for FY 1998 wrll,melude

o Updatmg ﬁre safety guldelmes and evaluatlon methods

° Completmg passenger seat 1mpac test ﬁd;fevaluatron, '
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Next-Generation High-Speed Rail (FRA) -

Funding | 26,176 | i9,595 ___NA

FIE “ ool 4] NA

This FRA program's goal is o develop, demonstrate, and validate cost-effective high-speed
(125-150 mph) passenger rail technology that operates on existing infrastructure in the U.S., to
reduce per-mile upgrade costs from about $10 million to $2-3 million, and to make proven
high-speed rail technologies available to States for implementation by the year 2000. Current
research activities include:

. Ngn-Electrlg Locomotweg - Demonstratmg the operating and maintenance characterlstlcs
of new locomotive designs; demonstratmg the operability of flywheel energy storage in the
flaboratory, testing active locomotive noise control.

L ”IPlanmng Tgchnology Updatmg and integrating user-friendly high-speed rail operatlonal
~ and economic performance computer forecasting models for State planmng :

For FY 1998, key milestones W111 be mclude
L Incorporatmg flywheel system into a locomotlve and preparmg for testmg

® Evaluating revenue service performance of advanced nonelectric locomotlves in one or
more corridors. : :

Shipyard Revitalization (MARAD) FY I 1997 008 | iséo

This program addresses the implementation and execution of President Clinton's Plan entitled
"Strengthening America's Shipyards: A Plan for Competing in the International Market." In
support of this initiative, the Congress enacted legislation on November 30, 1993, ‘containing
the National Shipbuilding Initiative (NSI). This legislation serves as a catalyst for promoting
construction of ships in U.S. shipyards as part of the transformation from a primarily military
focus to one serving the international’commeércial marketplace. Goal 3.7 of the DOT's
Strategic Plan commits the Department to "Implement the President's new shipbuilding
initiative to enable American shipbuilding to be more competitive globally." As the U.S. -
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Government S commerc1 shlpbulldmg adyocate the Maritime Admrmstratron is. undertakrng :
tlie 1mt1at1ves 1dent1f "m: the P ent s,program These are:

, Ensurmg Farr Internauonal ?ompetltron
 Improving Competrtrveness

‘Eliminating. Unnecessary Government Regulation. .
- Financing Ship-Sales through Title XI Loan Guarantees
Assrstmg Internattonal Mar ting - ‘

An nnportant mllestone for FY 199‘ ’w111~be to,,,contrnue the nnplementatlon of these Natronal 5
~ goals. The full nnplementatron f th sion of the Marltlme Admlnrstratton s National
~ Marltlme Resource and Educatron Center w1ll provrde the mdustry wrth a coordmated

competrtxvenessof the ::S.-' »rnarrtlm, ,mdustry, access to comprehenswe Marme Standards and
International Standards Qrgan' ; ‘ 30)‘9000 and 14000 information; and MARAD
sponsored toplcal semmars tralnmg and th, resource support as requested by the 1ndustry

Given sufficient fundmg, another element for cons1derat10n is the Shrp Structure Cooperatrve
Research Program .The, goals of this cooperatlve research program are to 1nvest1gate slup
structural problems pursuenef echnology, and develop:;fstructural design, analysrs and -
fabrication techniques in areas o mon interest. The research is defined and directed by
the Ship | Structure- Comrmttee -with assistance from e Committee on Marine- Structures,
Marine Board of the Natronal Researc Council. - The Ship Structure. Committee is jointly -
funded b “_f;gpart1c1pat1ng agencie de the Maritime: Administration, the U.S. Coast
“Guard, the Military. Sealift Command .S. Navy, the American, Bureau of Shlppmg,
Transport Canada, and the Canadian Defense Research. Establlshment 'MARAD is unable to
contribute funds in 1997, but has been allowed to contmue to parttcrpate in the Cooperatlve s
program ', c1s1on makmg process i

Key mrlestones for the Shrp Structure C operatlve Research Program include: the completlon
of research on “hull mo mtormg systems isual detection of structural defects, weld repair-
adequacy, corrosion control durmg fabrication and 1mproved fatlgue life of weld details; and
the awarding of contracts for new rese h in the Ship S Structures Cooperatlve Research L
Program as chosen by U S Canadlan ti , 5
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New Bus Vehicles and Infrastructure (FTA)

This FTA program aims to improve the safety, service, and cost-efficiency of public
transportation through research and adoption of new technology, management practices. The
program also emphasizes the introduction and safe use of alternative fuel buses. The program
will develop and demenstrate new vehicles and vehicle technologies that significantly lower
operating and maintenance costs'and improve air quality, and will foster the commercialization
of these new technologies. FY 1998 program activities include the following: =~

® Complete prototype construction and field testing of .the Advanced Technology Transit Bus
(ATTB), initiate work on development and deployment of advanced technology subsystems
for transit buses, and provide engineering support for the new bus model testing program
- in Altoona. The ATTB utilizes light-weight materials, advanced structural design, and new
passenger information systems and electronics and consumes less fuel, thus Jlowering
operating costs. The ATTB will also meet clean air emission standards, and its no-steps, -
low-floor design will provide improved access to persons with disabilities.

® The Demonstration of Universal Electric Subsystems (DUETS) program is developing and
testing an advanced alternatively fueled electric-hybrid drive system, advanced suspension
components;-and advanced vehicle control networks for transit bus applications. The
resulting technologies will provide ultra-low emissions along with improved vehicle
handling and interfaces with intelligent transportation systems (ITS). FTA will encourage:
further adaptation of electrical hybrid technologies developed by the DUETS program for
wide application in electric and hybrid electric vehicles for meeting Clean Air Act and
Americans With Disabilities Act requirements. = E o o

Advanced Bus Propulsion Systems (FTA) FY 1997 1998 1999
| Funding | 9500 |  8000:f Na
LFIE Il NA| NA|  NA

This program's goals are fourfold: ‘develop and demonstrate a low- and zero-emission
propulsion system for transit vehicles with lower operating and maintenance costs; foster =~
introduction and commercialization of low- and zero-emission transit vehicles; complement
efforts under the PNGV program for automobiles; and enhance the vitality, competitiveness,
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and responsrveness of U.S. 1ndustry in the fuel cell electrlc, and hybrld-electnc propulsion.
market. Work mcludes o

° Completmg the development of fuel cell propulsion systems for transit buses. Fuel cells
promise highly efficient and envrronmentally acceptable propulsron with twice the
operating efficrency ofa typrcal diesel engine, with neghgrble emissions, and none of the
range limitations of battery-powered buses. Both the phosphoric acid fuel cell and the
proton exchange membrane fuel cell technologres are being developed for bus propulsion
systems. This will 1nc1ude demonstratmg a fuel cell on the ATTB. Partnering with FTA
in this multi-year program are the Defense Advanced Research Projects Agency (DARPA)
and the Department of Energy '

o Contmued research into safe handhng of fuel for fuel cells and for technical support to
augment the capabllltres of the FTA staff to conduct engineering analysrs and evaluation of
emerging bus propulsion technologies. 'FTA will continue to collaborate with DARPA, the
Department of Energy, the Environmental Protection Agency and- the Department of
Interior (National Park Servrce) for near-term apphcatrons

. Accelerated demonstratlon of more efficient. hybrrd-electrlc and all electric transit vehicle
~ technologies, whrch will become the next stage of improvement from diesel buses currently
in operatron :

Related Departmental Activities
» ,Servicewide Safely and EnVironment_al Compliance (USCG) :

To facilitate comphance with safety and environmental laws, USCG conducts a range of
research efforts in the areas of vessel safety pollutlon preventton aviation engineering

- support, and vessel loss exposure and risk analysxs Current activities with the potential
applicability to other surface modes include: development and laboratory testing of a fuel cell -
-propulsion module to determine engmeermg, safety, and economic characteristics; and
development in conjunction with EPA of portable methods to measure ship air pollution;
assessment of current USCG cutter emissions.

Support for Interagency Shrp Structure Committee (| USCG)

As drscussed above, the Ship Structure Committee (SSC) coordinates interagency efforts by
sponsoring research projects of mutual interest that apply advanced technology to the -
maintenance, repair, and economlcal construction of shrps USCG support of these efforts
focuses on advanced composites, rupture resrstant cargo ship designs, failure definition for
assessing structural rehabrllty, and i m—servrce nondestructlve methods for assessmg fatigue and
fracture propertres of shrp structures g :
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Acting as operators, crew members or passengers people are essent1a1 components of all
transportation systems. Their capablhtles decisions, and performance significantly affect the
transportatlon system's overall safety and efﬁcrency Likewise, there is no doubt that reducing’
or mitigating human errors- could i improve safety: Approximately 60 to 80 percent of all
transportation accxdents involve some form of human error

Today, transportatlon 1s undergomg a revolutlon We are developmg, mtroducmg, and

centered approaches recogmie that technology can be only as good as the humans that operate ,
it. The success of human—centered technology comes from puttmg ,people first and‘recogmzmg

b
° "Human-centerei operatzons = Focusmg‘ on Ways to make operatwn of systems more
effective and. safe‘th’r‘o‘ ghazmprovements in'procedures, trammg and selection:

By contnbutmg to safety and product1v1ty, R&D in the area of human-centered technology
supports National goals for economic. growth, competltlveness and job creation. Because
human performance R&D often lacks'prrva support, and because human performance is

crucial to the safety of: the transportatlon system, Federal mvestment and leadershlp is+




required. The objective of Federal efforts supporting the development of human-centered
transportation systems is to ensure that needed data and methods are available to U.S.

industries that design and. produce’advanced transportation’ technologies.  The following
surface transportation programs have human-centered concerns as their prnnary focus. Related
near-term programs are dlscussed in the next section.

Near- Term ,Efforts; .'

Commercial Vehzcle Operator Human Factors (FH WA)”

The objectrve of thrs program area of the FHWA Ofﬁce of Motor Carners (OMC) is- to ensure
that commercial motor vehicle (CMV) drivers are physically quahﬁed have the knowledge
and skills necessary to operate safely, are appropriately licensed, and-are alert-and ummparred :
behind the wheel.: The- ‘program embraces a broad range of topics, including CMV driver -
medical quahﬁcatlons loss-of-alertness/fatigue, substance abuse, and driver training.

Research results may form the technical foundations for changes to DOT!'s Federal Motor -
Carrier Safety Regulations, which primarily govern: trucks and buses in interstate commerce.
Accordingly; the topics for research are. highly applied. The experimental designs; provide
representative models of real-world motor carrier operatlons Near-term research activities-
include the - followmg pais

. I-Lnnan_Eag_tgm New log1st1ca1 reahtles such as Just-rn-trme dehvery and “zero” :
~ inventories, tagging and tracking, and communications, require the commercial driver to
- shoulder increased responsibilities for the efficient and timely movement of commodities.
Consequently, human factors research has been, and will continue to be a top priority for -
OMC’s research program

° I_e_c_gglggy ThlS mcludes research to develop and apply technology to; momtorrng drrver
activities in-vehicle, promoting the safe operation and maintenance of CMV components
- -and systems, improving cargo securement, safe accommodation:of multr-trarlered
combination vehicles, and safe transportation of hazardous materials.

, alysis - The OMC Analytic Strategic Plan resulted in-a number of :

. recommendatlons to increase the role of analysis in planning. Models are being-developed
to measure the effectiveness of the OMC’s major safety programs, and data collection for
and testing of those models is currently underway.

"Funding for this program is included in'the Motor Carrier Research program, discussed in Chapter 4.
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nnprove CV safety, ehmmate ) 'c}essary' burdens improv. the enforceabrlrty of ex1st1ng
regulations, make the regulattons more understandable and provrde for the adoptlon of
.: grperformance-based guldehnes et .

ips - Thrs i ludes cooperatlve research;,actrvmes that ard State and

= local nnprovements to vehlcle ‘afety, mspectlon ‘and maintenance. The “ no-zone”
initiative, an effort to publlcrze the need for safe vehrcle operatlon around commercral
motor vehicles, is a current priority. :

FY 1998 milestones willinclude:

o :Dlssemmatlon of mformatmn about ythe pact of fatrgue on drrvers engaged in. loadmg and
unloading of vehrcles dnvmgm local/shorthaul operatlons .and using sleeper- berths

® Identrﬁcatlon of diagnostics that can effect1ver warn commerc1al drivers of faulty systems
(e.g., brakes), verify vehicle ennssrons determine the comphance status of the motor
 carrier, and offer an assessment of the factors contnbutmg to. CMV accidents. -

® Development of a k,‘multr-,drsclplrnary,_cras"h mvestlgatron @QUES&« ;

Highway Safety Research (NHTSA) ~  |EY

NHTSA's nghway Safety Research Program is de81gned to- change the knowledge, attltudes
and behavior of drivers, passengers , pedestrians, brcychsts ‘and others who share: the road.
Results of the program are dlrected at both roadway users and at orgamzatlons such as law

prmclpal cause of drlver performance farlure anda hrgh prlorrty for NHTSA Key rmtlatrves
and ongomg research in each of the components include: S

,prototype countermea ire progr 1S fi ‘f rlsk target groups and mprove pohce DWI
‘ patrol procedures and methods for detectlng alcohol— and drug-tmparred drrvers ‘
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: ion Use — Develop better data on the causes for low usage rates in-youth,

rural residents, and ‘minority groups. - Develop strategies to improve levels of seat belt law
enforcement. Conduct a biennial National survey on occupant protection issues.
>Determ1ne crash consequences of common forms of child safety seat misuse.

Older Driver Research — Identify ranges of common impairments and determine methods
for measuring and modeling performance of drivers with various levels of impairment.
Develop guidelines for police, licensing agencies; physicians and allied health
professionals; and friends and family members to assist older drivers in making appropriate
decisions about driving.

Pedestrian and Bicycle Safety — Develop cost-effective countermeasures for states and
localities. Assess public attitudes and awareness of pedestrian and bicyclist safety
problems. Evaluate pedestrian safety zone approaches in reducing crashes involving older
pedestrians. Develop safety countermeasures for specific types of bicyclist/motor vehicle
crashes. - Examine the involvement of various populations in alcohol-related pedestrian
crashes.

pged gnd Unsafg Drlvmg Complete 1) a crash investigation study to determine when,
where, and under what conditions speeding leads to crashes; and 2) a nationwide driver:
survey on why drivers speed and engage in other unsafe driving behaviors, including the
conditions under which such behaviors occur. - Develop enforcement strategies. ’

Driver Education — Adapt curriculum materials to fit two-phased instruction coordinated
with states' provisional or graduated license systems. Develop support training modules, ,
including the use of parents and other adults in improving driving practice and decision-
making, skills and the use of ,electrfdnic simulators to improve the teaching of safe driving.

‘ Dr1ver Fangl_le and Inattention — Collect and analyze information regarding the role of
fatigue and inattention in crashes. Develop and test technological, informational, and
educational countermeasures to-reduce the incidence of these factors.

Evaluation — Document and assess implementation processes and evaluate existing and
new countermeasure -programs to determine their impact and suitability for widespread
adoption. Evaluate occupant protection demonstration grants, alcohol-impaired driving
countermeasures, the Safe Communities Program, and various other mnovatlve state and
local programs. : - ’

- Emergency Medical Services (EMS) — Render technical assistance and support for the -

development of organized systems of emergency medical care. Provide the technical
foundation and suppert to-facilitate further research among the broad EMS community.
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mterventlon dev1snig appr; ; ches that w1ll be effectweWrth those sub-groups and
‘ choosmg dehvery mechamsms that w111 effectrvely reach them .

1ns, desrgn interventions to address the
k\vograms to determme the extent te whrch

‘ characterlzatlon and demonstratron of technologles and practlces that fully support system '
' t acti ] letlon of the evaluatton of test d srgns for -

research; and reporting on dlspatc . nilest
the pubhcatlon of advanced ergonomic design oncepts for operator dlsplays for new
generatlon locomotlve cabs and drspatcher control centers. ~

', ron'of ‘automatlon |
for low mannmg levels and the s1gmﬁcant safety and
‘ Research 1mt1at1ves are accomphshed largely

advances combmed wrth great pressur :
' envrronmental unpacts of mar’ i i

“Included in funding"fer FRA eqripmeﬁt, ., Operatz'or‘rs,'k and Hazmat research ($5,5,45k~ih FY 1997).
"Included in funding for FRA Equipment, Operations, and Hazmat research ($5,509k in FY 1998).
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through industry-government cooperatives involving industry leadership.  Near term oo
cooperative research initiatives include: T R :

® Human Factors Cooperative Research Program with the Federal and the six State Maritime
Academies. The program consists of shared research efforts to appl'ykhumani:fz}c;to;s L
knowledge and advanced technologies to improve safety and performance of maritime
transportation. Projects benefiting the entire industry are identified and their execution
shared by the cooperative members. Projects range from developing a bibliographic data
base of maritime human factors resources for the World Wide Web to reforming the
education of cadets to include human factors elements such as bridge resource management
concepts to developing a consensus view of the maritime transportation system in the
twenty first century. o :

® Vessel Piloting Cooperative Program with the American Pilots Association (APA) with its
~more than 50 member associations. The program works through the APA Navigation and
Technology Committee and develops efforts that seek to apply advanced technologies to
provide practical improvements to the safety of piloting operations in U.S. waterways.
Focus is on human factors aspects and ship-pilot interactions and the usé of advanced
electronics and technology. A : S

One FY 1998 milestone for the Vessel P‘i\ibt'ing'kCooperative is tb‘fqomple§¢ test and pyaluation .
of portable navigation technologies by pilot associations through the Piloting Cooperative and

report results to the industry through workshops or symposia.

Safety and Security (FTA)

The performance of transit operators is a key determinant of the personal safety of transit
passengers, and of the ability to-deter security threats to transit passengers, vehicles, and
facilities. The goals of FTA's Safety and Security work are to improve personal security and
operational safety, to develop and demonstrate new and innovative security and safety =
technologies, and to improve emergency management planning. These goals are accomplished
primarily through a program of technical assistance workshops, trairing, and regulatory

support. Ongoing research projects include the following:
® Regulatory Support — Provide assistance to grantees and states in implementing Fedetal
requirements for drug and alcohol testing of safety-sensitive employees and for state safety

oversight of fixed rail systems through the dissemination of training materials and.technical
guidance. ; ,
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/, emergency management, and. alternativ -hane
Collect analyze, and pubhsh safetyand security data. Provrde outreach to transrt

;and securrty

authorities through a National ¢ ghouse and bulletm board on safy;_g'
matters R ,
® Security — - Provide: technical assrstanceto transrt systems seekmg to replace tradrtronal p
~ security strategies with more: proactive, eative. approaches -Conduct, secunty audlts to =
support enhancement of transrt securrty operatrons ‘ : o

An unportant milestone for FY 1998 is to implement a process for audrtmg grantees drug and
alcohol testing programs.

Related f.DepartmentaI Activities
Aviation Human FactorS-(FAA) :

FAA human factors programs are responsrve to the National P]an for szﬂ Aviation Human
Factors. This plan, jointly developed by the aviation industry, academia, NASA, DOD, and
the FAA, establishes a behavioral’ research agenda and strategres to enhance the safety and
efficiency of the aviation system. The FAA core research program includes:

. ered Automation — Estabhshment of human interface design prrncrples and
' crrterra for automated and advanced systems

® Selection and Training — Bstablrshment of criteria and techmques for efﬁcrently acquiring |
‘and training aviation personnel

] Hmm_l’_e_r_fgnname_Assessmem Establishment and utllrzatlon of measures to assess
i 1nd1v1dual crew, and orgamzatronal human performance in aviation systems.

geme play — Estabhshment of critical human performance
parameters requrred to effectrvely transfer mformatron in the aviation system.

® Bioacronautics — The broenglneermg, blomedlcme, and brochemrstry assocrated w1th
performance and safety.

MarineSafety (USCG)

- This Coast Guard program addresses a varrety of i issues concermng professronal and
nonprofessional operators with a w1de range of skrlls from hrghly trarned shrp masters to.
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barge operators, fishing boat crew, and recreational boaters. ‘Human factors data on operation
of oceangoing vessels is shared with the Maritime Administration. ‘Near-term research
priotiios tnilude: 1 T % i et s Ry |

® Developing methods to improve crew alertness on towing vessels.

® Developing risk-based resource allocation methods.

® Improving the understanding of the' causes of human etror through data collection and
incident analysis. ' . '
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INTERMODAL SYSTEMS ASSESSMENT DESIGN PLANNING MANAGEMENT
- AND OPERATIONS

that shape them can. fac1l1ta 2 ; tem managementz and operatlons and better -
maintenance, ﬂeet as51gnment and vehlcle replacement decisions. ‘This is equally true fora
‘pubhc sector transit agency or for a prlvate sector airline or truckmg company. Broad system

assessment knowledge is even more unportant in respondmg to complex toplcs such as
‘tradeoffs between demand management and mcreased capacxty

,apphed by authontles.wnhouthlgh level:skllls and that cancover:suelt tdplcs as’f.life;cyele

i ‘»:1;71;; ~




costs; the incremental costs associated with attaining accessibility, environmental and other
social goals and 1ntermodal system optumzatlon

Public Polzcy Decision Makmg SN

Policy and other decision making, including decisions about transportation research and
development, require effective data collection and analysis. The absolute and relative values -
of research in infrastructure materials, vehicle technologies, intelligent transportation systems,
and other topics can be judged only on the basis of substantive estimates and comparisons: of
their impacts on the cost, quality and availability of transportation services and equipment.
What would the impacts be of potential innovative transportation technologies, such as a
passenger car with 3 times current fuel efficiency? In.the transport of hazardous materials, - -
where are the most serious risks-for harm and what improvements will have the greatest::
payoffs? How can new technologies be deployed to benefit transportation? Making the best -
and most cost-effective transportation investment decisions requires a solid and robust = -« -
capability for assessment of existing and innovative transportation technologies and their
potential impacts. Many DOT programs have associated assessment efforts-and BTS serves
DOT needs as a policy-neutral focal pomt for National transportatron data.

While outsrde mput is essential, the Federal government can and must take the lead It is:in
the best position to coordinate efforts by. the transportation community to assess the - S
opportunities-and challenges of the future. It can play a key role.in developing the necessary -
knowledge and tools, given the long time-frame associated with transportation investments, the-
potentially broad impacts of regulatory and policy decisions, and the need for a broad
perspective in monitoring social, economic, demographlc, and technolog1ca1 trends. :

As is discussed in Chapter 6 of Sectron II among the most nnportant elements of system
assessment are performance measures, data, analytical tools, technology assessments, and-| -~ -
awareness of anticipated trends. These are discussed in greater detail in that portion of the. -
report. The: Department s plans for R&D in these areas over. the next 3 years is presented
below. e S _ PR .

Near Term Efforts |

Policy Research (FHWA) =

The obJectlves of FHWA'"s pohcy research program are to prov1de efficient and tlmely data v
collect1on management and dlssemmatlon concernmg hlghway transportatlon to perform
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Policy research is essential for the development' of Federal hlghway polxc1es that are responsxve
to Federal mterests in promotmg mterstate commerce and nnprovmg the competmveness of




® Evaluation of the implications of: ‘technological and other mnovatrons affecting passenger
‘ and frelght transportation on future investment requrrements ‘One specific element of this
analysis will be to more explicitly include intelligent transportation infrastructure
investment in estimating future investment requirements.

Highway Planning Research (FHWA) 1999

- NA

NA

FHWA's hlghway planmng research program is desrgned to develop cost effectlve methods for
State, regional and local governments to evaluate transportatron investments and alternatrves
Its further goals are to develop and disseminate 1mproved metropohtan and statewide
transportation planning methods to enhance the understanding and analysis of land use,
intermodal transportation, congestion and environmental 1nterrelat10nsh1ps and to nnplement
plannmg processes that meet leglslatlve requlrements ‘ :

Current research priorities 'include: '

e Travel Demand Models This mcludes the development and dissemination of unproved
methods for maJor 1nvestment studres and methods to assess alternatrve multimodal
investment proposals, 1nc1ud1ng social and environmental costs. The Travel Model
Improvement Program (TMIP), which is conducted jointly with OST, FTA, EPA, and
DOE, is a major emphasis in this area. This effort includes the Transportation Analysis
and Srmulatlon System (TRANSIMS) program a major initiative to develop a new
generation of transportation models using a microsimulation approach This is a multryear
project performed by the Los Alamos Natlonal Laboratory

Enh‘ ncemen The objective of this research is to
develop tools to support MPOs, State DOTs, and local governments in their transportation
analysis and investment decisions. : : '

e Finance and Economic Analysis - Increased emphasis is being placed on utilizing
innovative ways of financing federal-aid highway projects. Financial analysis tools are
needed in order that these 1nnovat1ve ﬁnancrng mechamsms may be consrdered wrthm the
financial segment of the transportation planning process. ‘

_ A comprehensrve plannlng research
program is bemg estabhshed to cl” € the gap between state-of-the-art and state-of-the-
practice in the next five to ten years. Background 1nformatxon and intermodal plamung
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i procedures w1ll be ir egrates ; ith advanced technologles such as GPS GIS and
: tter multimodal planmng :

: sustamable transportatlon and development “including reinvestment in abandoned or
underutlhzed mdustrlal and commerclal/areas mthe»urban core.

® Case studies of State DOT and PO ap
congestlon : T

and economxc developme‘

nsportation pn
° Technology transfer on forecastlng ptocednres for vehlcles ’pcrsons and frelght

L Demonstratlon of the apphcatlon of advanced technology for mtermodal data collectlon
® Identification and assessment of effectlve methods of collaboratlon of plannmg efforts

traditionally conducted at dlfferent junsdlctxonal levels (e. g State metropohtan county,
city, or town). e ,

175




National Advanced Driving Simulator ... _ 1997 | 1098 1999
. NA|  NA NA

In February 1996, the National Highway Traffic Safety Administration (NHTSA) announced
the award of a $34.1 million contract to TRW's Transportauon System Division in Sunnyvale,
Calif., for the development testmg and mstallatlon of the National Advanced Driving ‘
Simulator (NADS). This simulator will offer a maJor advance in helpmg researchers to’
understand the human factors mvolved in trafﬁc crashes 1n order that the1r frequency can be
reduced.

The NADS will be the world' s most techmcally sophlstrcated research drrvmg simulator, .
capable of providing test drivers with an experience that nearly duphcates real world dr1v1ng
The facility will be located at the University of Iowa in Iowa City at the Oakdale Research
Park. The Umvers1ty of Towa was selected for the NADS site based on the recommendations
of the National Science Foundatlon which helped NHTSA to conduct a National competition
among major transportation research universities for the potentlal site for the NADS. The
construction of the simulator will be completed in 39 months and 1t w111 become operational in
spring 1999, under the NHTSA s stewardshrp

The University of Iowa has agreed to prOvide c‘0st‘sharing("to the NADS project in the amount
of $11.58 million. This will include the design and construction of a $5 7 million burldmg,
which will be a facility dedicated to housing the snnulator operation.

The NADS will primarily be used to conduct fundamental research in traffic safety, integrated
vehicle safety systems, and advanced vehicle design. The NADS could also be used for
human factors research, since it will be able to put drivers in realistic problem situations such
as the sudden appearance of a child in the road, a skid on glare ice or an oncoming vehicle
driving over the centerline, Imminent crashes can be simulated without the unwanted and
unsafe consequences of crashes on the hlghway The study of dnver reactions can lead to
potential improvements in vehicles, highway and vehicle design, and advanced safety systems '

®Funding through FHWA/ITS from ISTEA Section 6058.
YFunding through FHWA.
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rth all fatal motor vehrcle crashes occurrmg in all 50
cho Mamtenance of thrs data base is based on

development and unplementatron of possﬂ)le measures to ameherate the number of such
incidents and their severity. Users mclude researchers analysts and pohcy makers from
’Federalf;‘é,;sta:tekand—;loealz;gwemme t,




visit several hundred law enforcement agencies and select a random sample of approximately
52,000 Police Accident Reports (PARs) from among the more than 6 million such reports filed
annually in the United States. The CDS contains crashworthiness-related data from detailed
mvestrgatrons of approximately 5,500 passenger vehicle crashes annually

Information from these samples is entered mto the NASS databases and is made avallable to

Government agencies, researchers, transportation businesses, insurance companies, .and the

general public. These NASS resources are used extensively to identify and analyze trends in

motor vehicle crashes, to discern highway safety problem areas, to support highway safety

rulemakmg and research (such as ITS), and to form the basis for cost and benefit analyses of

potential highway- safety initiatives. “A-major milestone for fiscal year 1998 will be the
collectron and coding of NASS data in 26 states.

 Data Analysis Program (NHTSA)

Funding | 1635 193]  NA
FTE . " 388 12e2]. NA

The NHTSA. Data Analys1s Program supports the agency 's achlevement of 1ts Governmentv
Performance-and Results Act of 1993 (GPRA) performance goals by. providing sampling,
statistical design, and quality control support to NHTSA's major data collection systems,
including the FARS, CDS, and GES. . These services:are provided: to both internal (NHTSA)
and external (other Federal agencies, nongovernmental) customers of these important highway
safety data systems. This program also produces regular statistical reports on hlghway safety
and motor vehicle crashes.: U : o r

Among the uses of the data made -available through this program are evaluations of the.
effectiveness of NHTSA's crashworthiness, crash avoidance, and traffic safety efforts, as well
 as relating human, vehicle, roadway, and environmental factors to the frequency of crashes
and injuries. A key milestone for fiscal year 1998 will be the identification of injury =~
mechanisms and associated outcomes in motor vehicle crashes.

 State Data Program (NHTSA)

In addrtlon to NHTSA mdlvxdual states also manage hlghway safety databases complle i
statistics, and prepare reports on highway safety and-craslies. 'NHTSA's State'Data Program is
the major interface between the agency’ and these state level data systems.: The Program = -
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obtams hlghway safety ata file

“The goal of the Occupant Protectlon
promote the mcreased use ;

Special Crash Investigauons

are spec1ﬁc safety—related toplcs‘w 1ch requlre a more focused«and detalled\; ;ypp veach The
Spec1a1 Crash Investlgatlons program tackles these problems It is the agency's primary
resource for studymg the safety issues. assoc1ated with new technologles such as air bags and
alternative fuels, as well as potentlal “motor. vehicle safety defects. In pursuit of thls goal, the
program conducts. approximately 50 detailed crash mvestlgatxons annually covermg such

diverse i issues as school bus crashworthmess and fatahtles potenual vehicle safety defects, the

)




performance of automatrc restramt systems and electrlc vehlcles A maJor mrlestone in ﬁscal

R A R
Aifiy D

Technology Transfer Programs (NHTSA)

‘| Funding

IFE

1

_NA

The goal for this program is to prov1de more trmely mformatlon about NHTSA ] safety

research and development results, contracts ‘and reports to the 1nterested motor vehicle and
traffic safety commiumity by perrodlcally publishing and dlstrrbutmg a technical Jjournal, Auto
& Traffic Safety. It contributes to the larger goal of a healthy, educated citizenry. The major

o

H

fiscal year 1998 milestone will be the production of two additional issues of this journal.

. National Security (MARAD) . FY
' o 2 Funding

FTE.

NA

The ﬁfth goal of the MARAD Strategrc Plan is to "provrde sealift for National secunty and the

National defense " The Amerlcan maptrme mdustry is a vital component of our Nation's
defense both in prov1d1ng strateglc sealift and in supporttng the shrpbulldmg and repair
mdustrlal base 'MARAD is a partner with the mdustry and the Department of Defense. .

(especrally the U.S. Transportatlon Command) in ensurrng that this goal 1s met New R&D |

initiatives in this area for fiscal year 1998 include:

® - Initiation of prOJects to assist in-the admrmstratlon of the Maritime Security Program
) _;f;;(MSP) and related functions to ensure the availability of'a modern, efficient merchant

~ ', ;\,marlne to support Nat10na1 securrty ObJeCthCS

o, ;;.Inltlatlon of analysis of various sealift planning strategies under different mobilization
scenarios taking into account factors such as manning requirements and availability,
increased use of containerization-and other commeércially adaptable cargo handling

“practices‘by the military, geographlc effects on trade multlple theatre conﬂrcts and

ﬂ-varymg lrft requrrement levels
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Transit Services and Management Innovation

FIY)

| WNA

NA SR

to provxde adequate ass1stance to develop 1nnovat1ve and creatlve solutxons to many problems
that unpact the rural and spec1ahzed transportatlon mdustry Major current actlvmes include

wfare col ection Spec1al~ mphaS1s w1llf be placed on servxce mnovatlons for cmzens
: '1mpacted by welfare refonn and;fres1dents of rural areas. : «

181




«Major FY 1998 milestones w111 include:

o Techmcal ass1stance to enhance moblhty for the disabled, and low income transportatlon
passengers in rural areas.

® Innovative transportation strategies for services provided by the Departments of Health and
Human Serv1ces Educatlon, Agrlculture and Labor ‘

Metropolitan/Rural Policy Development (FTA) - — v

The goals of FTA's Metropolitan/Rural Policy Development research are to develop better
estimates of transit's condition, performance and long-term investment needs; identify and
‘evaluate the benefits of transit; conduct-research into the relationships between transit and land
use planning; provide technical assistance to encourage the use of and develop new innovative
financing techniques; support the State Infrastructure Bank pilot program; and conduct
outreach on transit's contribution to the future of cities and neighborhoods. This includes the
refinement of national data on transit's role and performance in servmg needs of passengers
and commumtles 1nclud1ng trans1t s role in prov1d1ng basm mob111ty rel1ev1ng trafflc
congestlon and contrlbutlng to commumty v1ta11ty

Transportation Planning and Project
Development Research (FTA)

Funding §l 700 | 1,200 ]  NA

FTE || o onal o onNal Na

FTA funds research in support of the metropolitan and statewide transportation planning and
project development process. Activities carried out under the Planning and Project
Development program ultimately assist state and local transportation plannets in implementing:
the multimodal planning requirements contained in ISTEA.. The major objective of these .
activities is to develop a better understanding of social, environmental, and economic
phenomena related to transportation investments in.order to develop and-encourage the use of
better evaluative tools and processes for transportation planning and:priority setting. -

182




~Human Resources (FTA) - -

FTA's activities related o Human Resources are intended to encourage increased minority and
female employment in the transrt mdus ky:,and; methods and: ' hmque‘ " :tram and marntarn

promote careers in: transrt to assure,aprpelme of quahﬁed educated persons entermg the transrt
’ industry. The request will also provrde support for meeting Federal requirements, rncludmg
conducting an outreach program for disadvantaged businesses:to advise them of special
 initiatives that offer significant contractmg opportumt1es conductlng tramrng for ADA
comphance reviews and complamt 1nvest1gatrons to ensure full compliance; and - incorporating
environmental Justrce requlrements, Wthh safeguard minority communities agalnst adverse
envrronmental and safety rmpacts mto on-gomg civil rights comphance reviews.

National Transit Institute (FTA) ke

deployment of new technology and related support systems FTA the NTI and the trans1t
industry have formed a partnershlp around the need to train and develop transit professronals at
a time when resources are shrinking and demands for greater efﬁcrenc1es in performance and
productrvrty are rrsmg

: Curnculum has been developed to tram transrt operators in how to 1mp1ement and meet
Federal regulatrons standards and. pohc  initiatives, such-as: the ADA and Clean Arr Act:
Amendments. In addltron courses are,avarlable that provrde hands-on experrence in new
technologrcal method ' raphic information systems (GIS):
and automatic vehicle: momtormg ar ings unde rw y. NTT will -
continue to promote best practices. in 'trammg and make avallable subJect matter experts at
conferences and workshops
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Rural Transit Assistance Program (FTA) FY 1997 1998 1999
| o FE Funding 4,500 4,964 NA

FIE_ " NA NA | NA

The Rural Transit Assistance Program (RTAP) provides training and technical-assistance for -
rural public transportation operators; improves professionalism and safety of rural transit
services, and supports coordination with human service transportation providers. Major
activities include training for drivers, mechanics, and rural public transportation managers
support for implementation of drug and alcohol testing requirements; ‘and technical - assrstance
needed by rural transit and human service transportatlon prov1ders Major fiscal year 1998
mllestones will mclude : : -

® Provision of training and techmcal assrstance to rural trans1t operators in each state

® Increased use of mformatlon and commumcatrons technology to support transfer of best &
practrces : : SRR

Research and Technology (RSPA) }_ FY | 1997 1998 | 1999

6580 |  s5296|  Na

Fundin;

FTE NA NA NA

The goal of RSPA’s Research and Technology (R&T) program is to provide departmental
leadership for. natjonal transportation research by advancing U.S. transportation technology
and the U.S. transportation enterprise; by providing the Department with the technical and« -
analytical base to ensure that R&D planning decisions are technically and strategically sound;
and to apply technological advances to 1mprove U.S. transportatlon system moblhty, safety,
securlty, and efﬁc1ency ~ : ‘

- Current RSPA R&T activities. 1nclude
° Completing a Government-wide Transportation Science and Techno]ogy document. |
° Holdmg 3- 5 natronal roundtables on R&D strategles and performance measures.

] 'Conductmg strategrc plannmg for transportatron research culmmatmg i the annual
development of the Department's Surface Transportation Research and Development Plan.
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DOT s mternal R&T Coordlnatmg ouncil and Steermg Commlttee

® Ceonducting a program—level evaluatlon of the effectlveness of the Umversrty Research
Institutes: (URI) program o BRI : sl

* Investrgatron of the potentral for: robotlcs for marntammg transportatron structures and of
the potential for apphcatlon of bromechamcal and nanotechnology systems m Lo
transportatlon ‘ :

Key FY 1998 mrlestones wrll 1nclude

° Second edltrons of departmental Transportatlon Technology and IntermodalIMultimodal
strategrc research plans

3 An operatronal departmentwrde R&D prOJect trackrng system | " |

. An expanded Natronal Agenda for Human Factors Related Transportatlon Safety Research.

Related Departmental Activities

Transrtatron Pohcy and Plannmg Rese ch (OST) o

- The OST Policy office conducts research actrvrtles and studies concemed with planning,
analysis;: ‘and: information: development needed to support the Secretary s responsrbrhtres in'the
formulatron of national transportatron polrcles These responsrbrhtres include: developmg and :
coordmatmg envrronmental energy, and sa ty pohcy, developmg and 1mp1ement1ng :
transportation economic pohcy, formulatin, iding: tation:
rad10nav1gatlon and posrtlomng polrcy, and. , 18 N ar
international pohcy Specrﬁc near-term research efforts m these areas mclude :

° Developmg recommendatrons for nnprovmg transportatron m a maturmg socrety

° Determmrng the feasibility and cost of applymg the ADA to the marme passenger vessel
ﬂeet and related shoresrde facrhtles e s e e T Bt g S




® Providing overall management for the Travel Model Improvement Program (TMIP) and
coordinating the various prOJects funded by the sponsormg agenc1es (FHWA FTA, EPA
DOE, and OST). ' b

® Synthesizing the best analyses performed to date on U.S. economic and trade trends and
assessing their implications for future freight transportation requirements and federal -
programs and research pl'lOI'ltleS

° Preparmg the next edttlon of the Federa] Rad1onav1gat10n Plan (FRP)
e Strategic planning for long-term satellite navigation technology

® Providing technical support to the P081t10n1ng/Nav1gat10n Executlve Commlttee and
Working:Group. o : - : e

® Interaction with civil users of GPS and other federally-provided radionavigation systems

® Continuing analysis of the effects in the U.S. and Mex1co of the removal of legal barriers
- to truck and bus operations in each country. E :

Bureau of Transportation Statistics (BTS)

BTS was created by the Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA),
partly in response to the perception that the data available to support transportation policy
making and decisions were not sufficient for that purpose. BTS fulfills several important -
functions: 4

o Compllmg, analyzmg, and pubhshmg a comprehenswe series of transportatlon-related
« statistics: s 4 : Lo .

° Coordmatmg data: collectlon across the Federal government and 1dent1fymg both short-term
and long-term data collectlon needs : :

® Issuing guldelmes for the accurate and reliable collection of the information.
] Makmg the data readlly acces31b1e

The mission of BTS is the estabhshment and maintenance of a comprehenswe information
infrastructure for transportation statistics and analysis from the perspective of users and
markets, rather than specific transportation modes. Key customers are national, state, and
local governments; transportation-related associations and the broader transportation
community; private business and industry; and consumers. The goal of BTS is to provide
transportation-related information to decision makers to enable them to make good decisions in
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a trmely manner, and w1th the right data. These decisions focus most unportantly on
\vestment polrcres and plannmg, as- well as on economlc policy,
N d natlonal welfare

safety, natronal defe ‘

BTS‘ 1scommlttedtoprond1ngquall ustomer servrce and actlvely reachmg out to and
- supporting the Department, the transportatlon community, and the pubhc BTS is respondmg
to thrs challenge with the followrng efforts: Lol e e :

e First, the Bureau produces -and ¢ dlstrrbutes several, data comprlatrens 1ncludmg the Natlonal

] Second the Bureau is. actrvely“ ed in three major multtmodal surveys on domestrc
wfrerght movements ,passenge" m ,ements and transborder frerght ﬂows ‘

° Thll‘d the Bureau prepares a number of analytlcal studres to address and help facrhtate the
national dialog about nnportant issues such as the contribution of transportation
infrastructure to economic growth mternatronal competmveness and environmental
quahty The centerprece rs BTS’s Transor atio Annual Report, which
tate of the: transportatlon system, the quahty of the avallable e

ew technologles to provrde electromc lrbrary and archrval
net, toll-free statrstlcal mformatron hotlme and fax-on-

Near-term BTS goals include the fanagvmg; E
ion from a variety of surveys (including Commodity Flow,

L , bill," Waterborne: Commerce; Air Passenger -and Domestlc
' Transportatlon of Forelgn Trade Surveys). s

o ,—Developmg natronal performance measures and supportmg mterpretlve materlal to answer
the system: gettmg better or worse and what do we mean by better
mphasrs w111 be: placed on measures that capture the shrpper and

. Improvmg tools for unburdensome data collectron data analysrs and mformatlon
dlssemmatlon
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® Developing, with the Bureau 'of Economic Analysis a T‘ransportatio'n‘ 1sat‘ellitef ’AccOun‘t* ‘

A major milestone in fiscal year 1998 will be publication of results frorn the ﬁrst Amerlcan
Travel Survey and data collectlon for the second Commodlty Flow: Survey :

BTS Interactmn with Other Groups

BTS participates in- many Departmental and Federal activities. As discussed above, BTS
provides information,: analytical tools, and other services central to the:National ‘Transportation
System initiative. BTS is a major partner with other DOT Operating Administrations ‘in the
development of new monitoring and forecasting methods for several key aspects of the Travel
Model Improvement Program (TMIP). - For the Administration’s PNGV initiative, BTS is
leading DOT’s efforts examining infrastructure issues. As DOT’s lead agency on the Federal
Geographic Data Commrttee BTS sponsors projects that dnrectly support the Natlonal Spatlal
Data Infrastructure o _ e

Long-Term OutIook

An effective system assessment capability is essential to assuring that the goals of -
sustainability, economic vitality and personal mobility and access are fully- incorporated into
the transportation decision and policy making processes. Expandmg research and development
efforts in system assessment can help in attammg these goals For: example PR D
Recent technological advances in ﬁelds such as electromcs commumcatlons and mformatron
systems have magnified the potential ‘benefits of data and information to the transportauon ;
community. . Electronic Data Interchange (EDI) offers the possibility of real time data
collection; computing power and new: applications such as spreadsheets and'Geographic'
Information Systems (GIS) enhance the ability to convert that data into valuable information;
and the rapidly expanding information infrastructure will completely redefine the nature of
making that information accessible. : e

Further support for the development of programs based on advanced computer and modeling -
and simulation techniques will enhance BTS’s ability to address natronal transportatlon-related
“technical and policy issues. i A

Effective cost-benefit analyses require as complete and accurate a collection of actual costs and
benefits as can be assembled. Currently, data on many of these are either missing or only -
partially available; especially’in such areas as economic benefits and the environmental and
human health costs of various transportation activities. Cost-benefit analyses are-increasingly
important as we face ever decreasing options for expanding capacity through mfrastructure
investment and transportation demand  management strategies. : e
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Research is just begmmng on the behav1oral responses of transportatlon users and providers to
various transportation pohcy lnltlathCS ThlS research is vital because future gains in
throughput will likely rely more on economlc incentives and other management strategles and
less on addmg physrcally to the transportatlon network :

Our current transportatlon system is the product of many elements - mcludmg transportation-

related institutions, organizations, mcentlves p011c1es and others -- that are continually

mteractmg with each other. There is a need to mcrease our understandmg of this “non-

material mfrastructure” S0 stakeholders can interact w1th each other more effectlvely in
planning and operatlons ‘
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" those. 1deas to ensure the safe and efﬁc1e

AND coo F RATIM\‘/"‘E‘}Z‘INITIATIVES

Transportatlon efficrency and Natlonal productivity are mextrrcably hnked The capacrty of
the transportation system to enable the Nation to respond to international economlc challengesi
is an mcreasmgly critical factor in transportatlon research, development and educatlon
Amerlca s future prosperity depends on new ideas and the people who will develop and apply
novement of people and goods ~Initsroleas
steward of the transportatlon enterpnse, th DOT invests in the ideas and the educatlon of the :
people who will contrlbute to: the transportatlon system of the future SRR

The transportatron enterpnse is undergorng great change., Technologtcal advance new trends
and approaches to logistics, and mstltutlonal change are transformmg how the pubhc and
private sectors operate. N : : . &

Techno]ogical “Advance L

The development of new. appllcatlons and the conversion’ of defense-related technologies to-
transportatlon ‘uses will demand new knowledge, approaches and educatron The appllcatlon
of new information technologres, that ar e basis of 1nte111gent transportatlon systems
promise: improved safety and moblh The successful deployment of ITS requires that
transportation research now-include mvestlgatlons of how modern commumcatlons computer
and sensor. technologles may: be mtegrate _-:.fmto surface transportatlon

Innovations in other technologles promise to. unprove the transportatlon system New
‘materials could greatly increase the durablhty and longevity of infrastructure. . Next: generation
propulsion systems:and - alternative fuels could revolunonlze all modes of transportatlon ‘New
analytlcal methods and modelmg technlques may nnprove our understandmg and operation of
~the transportatron system. However, if successfully deployed these technologies and methods
will require an educated work force to understand how such technologrcal advances canbe
successfully mtegrated into the transportatron system and a tramed work force to operate and
mamtam these new systems - ik ; , VLT S

Trends in Transportatmn Operatwns and Log1$t1cs

Transportatlon compames and shtpper ngthS departments have had to accommodate
profound changes in their: ‘operating environment. These changes include: mcreased
international competition, the technology driven’ move to mtegrated loglstlcs processes,
rmtermodahsm and the mcreasmgly global outlook of major customers. The demand for the
efﬁcrent tlmely, and global movement of goods now. dlctates the apphcatron of technologies
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that optimize the use of information and the entire transportation system as one. This
approach to goods movement requires that transportation professionals be trained in the use of
new information technologies and in the array of technologies available to respond to customer
demands on a global scale. . :

Institutional Change

In addition to advances in technology and business logistics, the transportation enterprise is
undergoing institutional change. Transportation policy makers, planners, and operating
departments at all levels of government are now increasingly sensitive to the implications of
transportation on the natural environment and communities. Resolving transportation issues is
no longer only the application of - technology or the construction of a new facility--today’s
transportation professionals must understand the broader context of where transportation fits in
a societal, economic, political and institutional framework in order to. develop, plan, deploy,
and operate: effective transportatlon systems ‘

Strategic Co-Investment in Umvers1t1es and Research Institutions

Since World War II, universities and collaborative research partnerships have been the
intellectual centerpiece of Federal policy for research, education, and innovation in all policy
areas. Federal research and development grants and contracts have been integral to new :
discoveries, education of new researchers and the training of operators so to provide a steady
stream of ideas to improve the Nation's security, health, and industry. DOT invests
strategically in and partners with state and local governments, transit properties, universities,
and research and training institutions to ensure that the transportation system maintains an -
adequate knowledge base and a pool of transportation professionals to operate a safe, -
competitive, and sustainable transportation system.

DOT relies particularly on universities because of their unique resources, capacity and
qualifications in the area of knowledge-building, education and technology transfer, and thelr
abxhty to bridge all sectors of the transportatlon enterprise. .

The VaSt'»~ma_]01‘1t}’,'.Of sc1ent1sts and researchers are located in institutions of higher learning.
The largest proportion of government, corporate, and other institutional investment in
research, development, and education is in universities. Compared to other cabinet
departments DOT invests far less in university-based research. However, DOT's policy is to
leverage its comparatively small investment by strategically co-investing with others, enabling
it to take full advantage of all the talent, resources, and knowledge being developed in
universities..: The benefits to the transportation enterprise from this leveraged co-investment
strategy far exceed the hkely galns of 1nvest1ng in: any one corporatlon or spemahzed
laboratory ‘ : : : e
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specxﬁc issues 'that may nnpact transportatron but that are not yet a maJor focus of the Federal
Government

Near Term Eﬂ"orts

‘The near-term efforts in this area mclude the continued support and management of the
\ Umvers1ty Transportatlon“Cente ogram, Umversny Research Instltutes Natronal Hrghway

G k 1 p ) { ot ‘(
ISTEA The Federal func s are matched by sources such as mdustry, the umversrtles, and State
and local governments Funded by FTA and FHWA and managed by RSPA the program's s

2‘f’l‘he UTC Program funded through FHWA and FTA and is class:ﬁed asa System Assessment act1v1ty (see :

736,000k under FHWA budget, $6,000k under FTA budget.




missions are to:strengthen education, research, and. technology transfer of transportation -
knowledge and skills by addressing reglonal and National transportation.needs. A minimum-of
5 percent of-each UTC's total fundlng is: dedlcated to technology transfer_; iy

Ten umversrty consortla wer Qmpetltlvely selected m 1988 1 m each of the 10 standard
Federal regions. In the current program, each center has a lead university and additional -
participating: universities. By the end of-its fifth year, the program-encompassed a total of 63
universities (including 7 minority. institutions) and involved more:than 1,400;students-and
faculty. The ten regional centers were recompeted for the last three years-of the authorization
(FY 95-97). Three additional National centers were established by DOT in 1992 as a result of
ISTEA. The new UTC's are: 1) the National Center for Transportation Management,
Research, and; Development at Morgan State University in Baltimore, 2) the National Rural
-Transportation Study-Center at the-University of Arkansas in Fayetteville, and 3) the: Center-
for Transportatlon and Industrial Productlvrty at New J ersey Institute of Technology in-
Newark. : T T :

Education, research, and technology goals received strong affirmation as Congress extended
the program for six additional years. Evaluation of proposals and selection-of: programs for -
- future years are currently in progress.

University Research Institutes®*

ISTEA also’ estabhshed ‘the Umverszly Research Instrtutes ( URI) program wh1ch is also
managed centrally. for the Department by RSPA but funded by FHWA. The intent of the
program is to- provrde centers of: aexcellence in transportation research. The Institutes include
the following: 1) a National Surface Transportatlon Policy Studies Institute based at San Jose
State University; 2) an Infrastructure Technology Institute, based at Northwestern University;:
3) an Urban Transit Institute, based at ‘both:North Carolina A&T University and the- Umversrty
of South Florida as lead of a:consortium of Florida. universities; 4) an Institute for IVHS
Coneepts, based at the University of Minnesota's Center for Transportation Studies, whrcht i)

. PR

The URI program is classified as a System Assessment act1v1ty

Presrdent Clrnton s proposed Natzonal Economzc Crossroads Transportatzon Echzency Act (NEXTEA) would
consolidate and modify the University Research Institutes and the University Transportation Centers programs
It would continue the ten regional university transportation centers. - The current array.of national centers:and -
institutes, each of which concentrates on a particular transportatron issue specrfied in statnte, would be
consolidated into a single system. " : At T
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managed by FHWA. in conjunction with other ITS Reglonal Centers .of Excellence; and 5) an
Institute for Transportation Research and Education based at the University of North. Carolina.

Together the UTC's and URI's will help attract quality students toward careers in
transportation, and will facilitate communication between state DOT's and other transportation
organizations. ‘In addition, they will provide effectlve technology transfer of research resultmg
from efforts at the Centers and Instrtutes o , ~ / :

The major. ﬁscal year 1998 obJectrves are to contrnue to fund promrsrng research efforts that
represent advances in surface transportation. - Research prOJects are chosen after funds are -
granted to the member institutions. ~

ITS Research Centers of Excellence

FHWA R&D has three competitively selected and one Congressionally mandated Research
Centers for Excellence (RCEs) established to provide ITS research solutions, promote ITS -
technologies, and provide professional development to prepare ITS professionals'to design,
build, and operate intelligent transportation systems. These are located .at the University of
Michigan, Texas A&M, Virginia Polytechnic Institute and State University, and the Umversrty
of Minnesota. - Recent major accomphshments of these 1nst1tut10ns are wrde-rangmg, and
include: : : -

o Research in Commercial Vehicle Operations involved the application of Automated -
*Vehicle Location (AVL) systems to snow and ice removal and the extension of AVL -
systems to include dynamic route guidance for vehicles in a time-sensitive (e:g., Just-
In-Time) delivery environment. '

®  One center developed and implemented in the ﬁeld a frrst-generatlon real-tlme
o multrrnodal trafﬁc adaptive control system : ~

] One center has developed and demonstrated a Wlde—Area Incrdent Management
Software System (WAIMSS) as well as point diversion modules ‘which is scheduled for
2 ;;rruse in the new Suffolk Vlrglma Traffic Managernent System (TMS) in 1997

L Center researchers have developed and fabrrcated optrcal fiber-based sensors for vehlcle

(i.e., cars and truck): classrficatlon welgh-rn-motlon and vrsrblhty condltron
- classification. : :
L RCE researchers have developed and tested sensor and communication technology,

including a wireless digital communication receiver, ultra-wide band communications,
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anda passwe acoustxc sensor for vehicle detectxon pos1t1on location, and automated
control. .

National Maritime Enhancement Institutes

In 1990, the Maritime Administration designated four universities as National Maritime
Enhancement Institutes in recognition of their ability to provide leadership in solving problems
confronting the maritime industry. The designation of Institutes was authorized under Public
Law 101-115 (authorizing appropriation for fiscal year 1990 for the Maritime Administration).
The four Institutes are the University of California at Berkeley, the Louisiana State Un1vers1ty,
the Massachusetts Institute of Technology, and Memphis State University. :

The University of California was designated for technology research relating to the
maintenance and operation of shipping fleets including human factors issues. The Louisiana
State University chooses to be known as the Institute for Maritime Transportation Systems
Research. The Massachusetts Institute of Technology designation was made to the DOT
Region I University Transportation Center at MIT for the full range of activities authorized by
the legislation. The Memphis State University together with the University of Tennessee and
the University of Kentucky are known as the Inland Waterways Studies Institute. Each of the
Institutes is either part of a regional DOT University Transportation Center or is part of a
university consortium with multimodal, multidisciplinary research capabilities.

No funding is available for the administration of the National Maritime Enhancement
Institutes. The fiscal year 1998 objective for the Institutes is to provide a resource for the
implementation of the funded Maritime Administration research program. :

National Cooperative Highway Research Program

The NCHRP is a unique applied research program designed to respond to the needs of the state
highway and transportation departments by solving important operation problems in highway
transportation. NCHRP resources are a combination of state voluntary contributions of 5.5
percent of their Federal apportionment of planning and research funds. The NCHRP is
administered by TRB under a three-party agreement between FHWA, National Academy of
Sciences (NAS) and AASHTO. Since its inception in 1962, the NCHRP has administered 789
research projects with total funding of more than $149 million. The NCHRP's close
association with AASHTO and its position within the National Research Council have enabled
the program to carry out many important research tasks resulting in practical products used by
state highway agencxes and others.

Major act1v1t1es planned for fiscal year 1998 1nclude

° Through AASHTO, solicit and administer research on behalf of the various State
departments of transportation to address commonly shared problems.
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Transit Cooperative Research Program (FTA)*

‘Support ongoing projects for state-of-the-practice reports, legal histories on topical

issues, IDEA topics, international information sharing, and concerns affecting the

administration of State departments of transportatlon

‘Prepare various guxdance documents. on. mult1modal transportatlon plannmg, geographlc

" information systems, traffic control devices for the aging driver, impacts of economic
trends on transportation, implementation of transportatlon control measures, and HOV

ﬂ (hlgh occupancy vehlcle) systems. -

'_Develop models for determmmg carbon monox1de concentratlons at mtersectlons and
vehlcle emissions. : r , : .

Make significant research contributions to the Highway Capacityv Manual for the year

Support the 1mplementat10n of SHRP. products pnmanly SUPERPAVE through
additional research.

,Develop: a strategic plan for roadside safety research. -
Produce several training programs on construction activities.
Support act1v1t1es for unplementlng a new phllosophy in brrdge demgn.

, Produce a des1gn catalog for pavement types.

The TCRP is an nnportant component of the Federal Government s support of tran31t
innovation. Since it was authorized in 1961 by ISTEA, the TCRP has been producmg a
continuing flow of research results of significant importance to the transit industry, which is
directly involved in identifying and prioritizing TCRP research projects. The TCRP '
emphasizes developing near-term research solutions that address immediate, practical needs;
providing funds to solve contemporary: problems and develop needed improvements in the =+
efficiency and safety of transit operations, customer service, assessment of transit's benefits

#The TCRP is classified as a~System,Assessment:'activity.
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and economic impacts, marketing, maintenance, management practices, human resources
development, and planning techniques. :

The TCRP fosters increased cooperation among Federal, state, local and private sector
research organizations in the transportation field, improving communications and facilitating -
technical information transfer. Participants include members of the transit community and
researchers throughout the Nation. The TCRP Oversight and Project Selection Committee
(TOPS), an independent governing board, develops a research and demonstration agenda for
TCRP that is responsive to the needs of the transit industry. The Transportation Research
Board administers the program, convening expert technical panels to define the scope of
projects, evaluate proposals and guide projects through completion. The American Public
Transit Assoc1at10n ensures that research results are w1de1y dlssemmated to the trans1t 1ndustry

The TCRP serves as an lmportant broad-based complement to FTA natlonal R&D programs,
which must be more narrowly focused on a limited number of nationally significant
innovations. The TCRP fosters greater cooperation among transportation providers and
suppliers, State and local agencies and other key segments of the industry in conducting
problem-oriented research relevant and useful to the industry. TCRP meets the near-term
research needs of the transit industry by consolidating, focusing and strengthening research
directly responsive to the day-to-day operational problems of transit.

Dwight David Eisenhower Transportation
Fellowship Program (FHWA)*

FTE " 1.0 1.0 NA

The Dw1ght David Elsenhower Transportation Fellowship Program was authorized by ISTEA
in 1991. Its purposes are to attract the Nation's brightest minds to the field of transportation,
to enhance the careers of transportation professionals by encouraging them to seek advanced
degrees, and to retain top talent in the transportation community of the United States. The
program encompasses all areas of transportation and awards fellowships to students and faculty
members from colleges and universities across the United States ,

The Eisenhower Transportation Fellowship Program awards ﬁve fellowships: Graduate
Fellowships, Grants for Research Fellowships, Historically Black College and Universities
(HBCU) Fellowships, Hispanic Serving Institutions (HSI) Fellowships, and Faculty
Fellowships. The Program has a Tribal Colleges Initiative whose purpose is to.identify
transportation activities at tribal colleges in order to provide fellowships for:Native American
students and faculty. The Program is administered by the National Highway Institute in the

*The Eisenhower Transportation Fellowship Fund is classified as‘a Physical Infrastructure activity. -
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Federal Highway Administration and provides a critical investment' in advancmg, unprovrng, o
and maintaining technical expertise in the transportation community. -

In fiscal year 1998, the Program expects to award fellowships to over 120 students and faculty
members, 1nclud1ng at least four fellowshlps to Natlve Amerrcan students and faculty
members i :

StatePIarmingr and Reseaxch (FH WA)*

1180367

NA.-

Individual states and FHWA cooperate in the support of highway R&D through the State
Planning and Research (SP&R) Program. - States receive 2.0 percent of their total Federal-ard
highway apportlonment as SP&R fundmg to be used for conductmg hlghway planmng and
research activities. State hlghway agencies allocate the SP&R funds between planmng and
research. In FY 1997, states will spend about $80 million of SP&R funds for research,
development and technology transfer activities. States also have an option to pool their SP&R,V |
and other avallable funds in nommal ‘amounts to sponsor Natlonal and regional cooperatlve §
studies of common mterest and concern

Major activities for ﬁscal year 1998 1nc1ude the completron of state research on. quallty
assurance in highway design, construction and maintenance, improving traffic control devices,
countermeasures to address bridge pier scour, and improving pavement drainage.

Small Business Innovation Résearch Program

The Small Business Innovation Development Act of 1982 P. L 97-219) reauthorrzmg
legislation (P.L. 99-443), and Small Business Research and Development Act (P.L. 102-564)
seek to encourage the initiative of the private sector and to use small and mmorrty -owned
businesses as effectively as possible in meeting Federal R&D ob_]ectrves To comply with the
statutory obligations of the Act, DOT has estabhshed a SBIR Program wh1ch conforms to
guidelines and regulations. prov1ded by the Small Busmess Admrmstratron (SBA) Annually,
small businesses are solicited to submit proposals for innovative research that address high-
prlorrty requlrements of the Department and have the potent1a1 for commercrahzauon The

27The State Planning and Research Program is classified as a Physrcal Infrastructure actrvrty

B As discussed in the text, this funding (and that for FY 1998) represents a 2 0% set-aside of State Federal -ai d
highway apportionments.
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activity is funded by the DOT ‘operating administrations, and by statute has to be a given a
percentage of the Department's extramural research budget.

The DOT SBIR Program is managed by the John A. Volpe National Transportation Systems
Center in Cambridge, Massachusetts. The Volpe Center develops integrated systems ;
approaches to critical transportation issues, particularly those that cut across multiple modes of
transportation. Its unique role as a multimodal center assures that it will direct the DOT SBIR
Program to stimulate technological innovation by inviting small businesses to submit research
proposals that address high priority research issues confronting transportation. In FY 1996,
SBIR awards were made in a number of surface transportation research areas, including:

Phase I Awards (6 Months) Phase II Awards (24 Months)

Energy Absorbing Utility Poles Transportation GIS Model

Material for Composite Bridges Vehicle Axle Detectors

Basalt Fiber Reinforced Concrete f Fatigue Crack Detection

High-Speed Composite Flywheels - Transit Decision Support System
Internet-Based Highway Capacity Software Advanced Traffic Enforcement Technology
Intermodal Operations Planning System Dynamic Intrusion Sensing System

. The Department's SBIR Solicitation for FY 1997, avallable in hard copy or through the
internet, closed for receipt of proposals on May 1, 1997, but was available for access v
electronically through the World Wide Web (WWW) site maintained by the Volpe Center
(http:\\www.volpe.dot.gov). Priority research topics for surface transportatlon 1nclude but N
are not limited to the following:

Portable Microwave System for Measurement of Fatigue Cracks
Incorporating Remotely Sensed Data in the Transportation Planning Process
Portable Sensor for Accurate Speed Measurements
Development of Breakaway Guy Wires for Utility Poles
Vehicle-Based Animal Deterrent
Pavement Ice Sensors
Feasibility of Vehicle Borne Detection of Broken Rail
Turnout Improvements for Enhanced Safety
Inspection/Test Method for Finding/Sizing Crack Type Defects m Rarlroad

* Tank Cars Covered with Insulation or Thermal Jackets
Improved Knuckle Coupler with Air and Electric Connections

- Safety Intrusion Detection Devices - Transit Applications
Improved Maintenance Techniques Linked to Capital Development
Transit Fare Collection Decision Models for Fare Policy and Cost Analysis
Unobtrusive Eyelid Closure and Visual Point of Regard Measurement Dev1ce
School Bus Interior Flame Retardant Materials o
Application of Advanced Technology to Reduce Driving While Suspended
Automated Crash Scene Documentation
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Consistent with NSTC recommendations for transportation-related strategic focus areas for the
SBIR, the Department is considering the following topics, among others, for its FY 1998 SBIR
Solicitation: composite-bonded aircraft structures inspection; systems assessment and modelmg
of interface environments; crack detection in bridges using remote sensing; and concrete-
composite material manufactured from recycled plastics. The final solicitation will be built
upon both these recommended research areas and the emergence of priorities in other areas.
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CHAPTER 8 ‘
DOT R&D FACILITIES AND ADMINISTRATIVE SUPPORT FOR R&D
In order to carry out its responsibilities for the management of DOT-funded R&D, and the
actual nnplementauon of a number of key actwmes the. Department devotes a portion of its

funding and personnel to adrmmstrauon of these resourccs” _Near-term fundmg and FTE levele,
devoted to R&D administration are as follows : ~

Operating
Administration |

FHWA? ,

NHTSA3°
FRASI ’
MARAD |
FTA” , 2,223

In addition, DOT mamtams several actual fac111t1es in-which it conducts research supportmg
Departmental missions. Near-term fundmg requlrements assomated w1th mamtammg and
refurblshmg these facﬂmes are as follows ' ‘ ‘ : »

®Considered a Physical Infrastructure activity (sge‘diskgus}sic:;h\, in Section I1I, Chapter 1).
OConsidered a System Assessment activity. |

S'Considered both a Vehicle- and Physical lnfraStructure-relatedfactiVity». :

“Considered a Human Behavior-related activity.
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Fairbank Building Renovation (FHWA)*"

The objective of this activity is to complete the' renovatlon of the Fairbank Buxldmg, which
houses a number of laboratories, and office space for FHWA reseatchers. The first two stages
of renovation are now complete, including new rest rooms; elevator; heating; ventilation and
air conditioning equipment; as well as renovation of five laboratories (the bituminous -
mixtures, concrete, corrosion, pavement binders, and photographic labs). The Stage 3
contract is underway. This stage will complete the renovations of all laboratorles except for
the aerodynamics laboratory.

Work to be. performed in FY 1998 includes completion of office space and COI'l'ldOl‘

renovations (including installation of a sprinkler system), renovation of the aerodynamics
laboratory, removal of asbestos, provision of handlcap access at main entrance;-and 1nsulat10n '
of exterior walls and attic. N

Vehicle Research and Test Center (NHTSA)*
e | Funding 799 | 99|  NA|
FTE || 0.2 05] = Na|

The Vehicle Research and Test Center (VRTC) is the in-house research, development, test and
evaluatlon laboratory for the National Highway Traffic Safety Admmlstratlon (NHTSA).
VRTC provides engineering analysis in support of NHTSA«defect investigations and
rulemaking initiatives. Long term research programs in the areas of biomechanics, crash
avoidance and crash worthiness are also performed at VRTC.

VRTC is located on contractor owned property. The agency leases the building and work
areas. All expenses associated with maintenance of the facility are covered by the government
via VRTC administrative funds. These include: utilities (heat, sewage disposal, eléctricity,
phone equipment), lease of GSA vehicles, janitorial services, supplies, copier expenses, etc.

VRTC houses over $2 million worth of specialized test fixtures and equipment. A significant
amount of this equipment is ADP and electronics equipment. Calibration, mamtenance
replacement and upgrade of this equipment is requlred on a yearly basis.

%Considered a Physical Infrastructure activity (see discussion in Section II1, Chapter 1). .
¥Considered a vehicle-related activity.
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Department approval has been granted for a space expansion at VRTC. In response to a .
request for more space, the contractor has proposed relocating VRTC to a new building at the
same location. When this occurs, increased lease and maintenance costs would be expected, as
well as relocation costs. Negotiations regarding the design, cost and timing of the relocation
are ongoing and nearing completion. A move in FY98 is anticipated.

R&D Facilities (FRA)*

This program area is intended to protect the Government’s capital investment in facilities and
equipment at the Transportation Technology Center (TTC) in Pueblo, Colorado. A werld-
class proving ground for railroad equipment, the government-owned TTC represents a facility
capital investment of over $200 million. While the facility is operated for FRA under a no-
cost contract with the Association of American Railroads (AAR), the AAR is only required to
provide routine maintenance for buildings and equipment. The R&D Facilities Program is
therefore essential for sustaining the viability of TTC's research capabilities by continuing to
replace or refurbish facilities or equipment that can no longer be economically maintained by
AAR. Current activities include environmental law compliance and R&D ‘facilities restoration.
Environmental Law Compliance includes completing construction of new wastewater treatment
facility. R&D Facilities Restoration includes:

e  Completion of upgrade of Railroad Test Track to permit 150 mph testing of Amtrak’s
Northeast Corridor trainsets.

L Completing post-closure groundwater monitoring in wells at solid waste management
units.

o Upgrading electrical equipment in DC substations.

o Replacing servo-controllers on the Siinuloader_ in the Rail Dynamics Laboratory.

. _Installing heavier running rail on approximately two miles of 3rd-rail DC-powered test

track to allow testing of dual-mode locomotives.

*Considered both a Vehicle- and Physical Infrastructure-related activity.

205




New initiatives scheduled for FY 97 include:

° Rebuilding a trueing machine that enables railroad car steel wheels to be reprofiled
without dismounting from truck assembly;

. Installing heavier running rail on approximétely 2 miles of 3rd-rail test track to enable
testing of dual-mode locomotives;

L Upgrading on-site ambulance support; and
° Re-roofing rectifier substation #2.
Ongoing projects include the complete restoration of all solid-waste management units, -

Key FY 1998 milestones will include:

° Initiation of testing of Amtrak’s Northeast Corridor trainsets.
L Upgrading emergency vehicles used for ambulance and firefighting support services.
@  Re-roofing three buildings used for secondary support facilities. -
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SEC"_I‘ION IV. CONTRACTING PROCEDURES

Section 6009(b)(3)(C) of ISTEA calls for

Recommendatrons on changes needed to assure that Federal, State and local
‘contracting procedures encourage the adoption of advanced technologzes developed as
‘a consequence of the research -programs in thzs Act.

Experlence has shown that Government contractmg procedures s1gn1ﬁcantly impact the'
adoption of advanced technologies. While it is understood that many traditional procedures
(e.g., low-bid contracting with performance specifications) are in place to reduce risk, protect
investments, and ensure accountability, at times such traditional procedures have the dual
effect of discouraging innovation and fa111ng to support the overall purpose of reducmg life
cycle costs through improved performance and durability.

As an example, current highway regulations facilitate separation of design from construction,
primarily to obtain as much competition as possible during the highest cost phase of
construction programs. This process also opens more opportunities to small and mid-sized-
construction firms which may not have architectural and engineering capabilities. By adding
another party and step to the acquisition process, however, the procedures raise questions of
contract performance and product liability responsibilities whenever new or unusual desxgns or
construction technologles are attempted. Local government buyers tend to avoid '
"unnecessary" l'lSkS until mnovatlons are thoroughly tested and available on the open market

In respondlng to ISTEA's. call for contractmg procedures that promote advanced technologres, '
the Department is committed to determining which practices impede innovation and the
alternatives or incentives that are available to encourage the use of innovations. The October, -
1994 Acquisitions, Reengineering, and Realignment Task Force (ARRTF) studied DOT’s
contractlng and acqulsltlons procedures and recommended ways to streamline the present
system : ; / 2 :

A number of innovative recommendatlons have resulted from this process, many of which
have been nnplemented in recent months. The Department 's:new Re-invention Laboratory 1s :
one example of the outgrowth of these efforts. Modeled after other recently established re-
invention laboratories within the Federal government, including NASA'’s, the Lab was created -
to increase ﬂex1b111ty and innovation in DOT’s acquisition processes by allowing freedom,

i.e., a waiver, from comphance with various admmlstratlvely imposed requirements. This is
done primarily through the Agency's implementation and 1nterpretatlon of the statutes and . -
regulations. As an example, ‘the regulations do not require proposals to be in written form, so
oral proposals are now often used. With the Re—mventlon Lab, DOT now also- has a means for
experimenting with pilot programs for re-engmeered processes. Among the issues the Re-
invention Lab addresses include: establishing performance measurements and standards to
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assess the success of pilot programs; assessing and managing the risks associated with
implementing changes such as greater delegation of authority and reduced file documentation;
re-engineering other processes and conducting pilot programs to determine potential benefits;
influencing the development of Federal regulation and new procurement legislation; and
addressing the multitude of cultural issues in the DOT procurement community.

In addition to these efforts, DOT has increasingly been making use of the flexibility offered by
the provisions of ISTEA. This has enabled the use of a number of innovative financing tools
including leveraging tools (e.g., flexible match; bonds and debt; ISTEA Section 1021 Loans;
ISTEA Section 1044 Toll Investment Credit) and cash flow tools (advance construction; partial
conversion of advance construction; phased funding; and tapering) and has promoted the
increasingly necessary trend of public/private partnerships.

This chapter discusses a number of these innovative new financing tools, programs, and task
force efforts along with an overview of current contracting practices and recent Federal actions
on procurement laws and regulations.

Overview of Current Contractihg Practices

Since DOT does not own nor operate surface transportation systems, contracts for all but about
3 percent of federally assisted surface transportation programs will be placed and managed by
DOT grantees or subgrantees, such as State, county, and city governments, regional and
municipal authorities, special districts, and Amtrak. Of the contracts placed by DOT, the
largest dollar amount is for building and rehabilitating roads in National Parks and Forests.
The remainder (only about 1 percent) of the Department's annual surface transportation funds -
is used for DOT sponsorship of research, development, trammg, technical assistance, and-
technology transfer. :

In the future, the number of grantees and subgrantees can be expected to increase. More
decision making responsibilities have been vested in State and local governments by flexible
funding provisions of ISTEA. Nationally, funding emphasis has shifted from completing the
Interstate System to maintaining and improving the National Highway System, including local
highways and access to intermodal facilities. Congestion mitigation, air quality, and regional
traffic management systems can be expected to lead to increased involvement of city and
county governments and regional agencies.

Through the Intelligent Transportation Systems (ITS) program authorized by ISTEA, the
Department has increased its emphasis on using advanced sensing, computing, and
communications-technologies to improve the productivity of existing infrastructure. ITS
developments will undoubtedly lead to increases in the variety and quantity of local
procurements of hardware and software. This growing diversity of agencies and products
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underscores the need for a continuing effort by DOT to understand the effects of Government
contracting practlces at all levels f AT

General Requirements for DOT Grantees

Procurement procedures for State and local governments under grants and cooperatrve ,’
agreements that use Federal funds are set forth in title 49, Code of Federal Regulatrons (49 :
CFR, Part 18), "Uniform Administrative Requlrements for. Grants and Cooperative : f;
Agreements to State and Local Governments" (the commeon grant management rule). ‘The rule:
applies to all grants and subgrants awarded by DOT. Issued in 1988, the rule called for a less
intrusive Federal role in grantee procurement activities. It responded to an Executive Order:
d1rect1ng Federal agencies not to substitute their Judgment for that of the recipient unless:the -
matter is primarily a Federal concern, and that agencies; to the maximum extent feas1b1e defer:
to the States to establish standards, rather than settmg Natlonal standards. - ~ o

The common grant management rule prohrbrts Federal agencies from 1mpos1ng addrnonal
administrative requirements, unless required by statute, and-encourages grantees to avoid -
detailed or burdensome application requirements for subgrants. A key provision is that. States ~
are to follow the same policies and procedures they use for procurements using. non-Federal -
funds. However, the procurements must conform to apphcable Federal law. Grantees and
subgrantees are to follow the provisions of Part 18 and use. their own procedures reflecting -
applicable State, local, and Federal laws. Procurement transactrons are to be conducted in a:
manner providing full and open competition. While this rule covers the majority of grantees
the States are authorized to follow their own procedures used for procurements from fion-
Federal funds. Noncompetitive procurements are permltted only under exceptlonal
circumstances. : i : :

49 CFR Part 18 mvokes Federal laws that apply to contracts awarded under any federally
financed program. Examples are: Equal Opportunity Employment, Antl-klckback Clean Arr
Clean Water, and Davis-Bacon. For the convenience of State and local government grantees
and to assure universal apphcatlon FHWA requirements specify use of a uniform contract -
attachment. FTA lists laws and regulatrons which apply specrfically to: trans1t programs in 1ts
master agreement : g i : i

The grant management rule for umversrtles and other not-for—proﬁt mstrtutrons 1is 49 CFR Part

Federal Aid Highway Programs

The objectlves of highway design and construction contractmg procedures are to mmnmze s
costs and risks, obtain essential uniformity in: nat10nw1de hrghway systems; -and accelerate the
rate of new construction nationally. In addition to- the common grant rule, 23 CFRParts 172,

633, and 635 provide detailed contracting procedures and forms for engineering and design
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contracts and for construction contracts. - For engineering and design contracts, the regulations
permit any form of competitive negotiation that uses qualification-based procedures. For
highway construction, the regulations require low-bid procedures.

The regulations have been undergoing evaluation and refinement since the Federal-aid
Highway Program began in the 1950s. They have been modified to respond to changes in
National policies and laws and have been continuously tested by litigation. As was mentioned
earlier, highway regulations facilitate separation of design from construction, primarily to
obtain as much competition as possible'during the highest cost phase of construction programs;
a process that also opens more opportunities to small and mid-sized construction firms which
may not have architectural and engineering capabilities. This additional step to the acquisition
process, however, raises questions of contract performance and product liability
responsibilities whenever new or unusual designs or construction technologies are attempted.

In turn, risk-averse local government buyers tend to'avoid "unnecessary" risks until
innovations are thoroughly tested and avallable on the open market, and at competltlve cost.

FHWA is able to use the greater ﬂex1b111ty of its R&D and demonstration programs to develop
and test new construction technologies, materials, and processes. FHWA grantees are
encouraged to participate in advanced technology programs through the NCHRP and the
agency's R&D and special experimental projects. The special experimental projects include
evaluating innovative contracting practices-such as cost-plus-tlme bidding, lane rental, design-
build contractmg, and warranty clauses. '

Building Partnersths with Innovative Fmancmg

With current constraints at the Federal level, Federal fundmg in many programs will -
undeniably be limited in the future. Coupled with this, State and local governments are under
similar constraints and face competing demands for various vital needs. The best response to
this may likely be the new trend toward partnerships with the private sector. Many of the
United States' international competltors already employ thls tactic. : :

In January of 1995, Presxdent Clinton announced the "Partnership for Transportation
Investment." Also known as "Innovative Financing," the term covers a broad range of
strategies including the use of leveraging and cash flow tools. DOT's involvement with
Innovative Financing began with provisions in ISTEA that allowed experimentation with
varied ways of financing advanced technology projects. Over the last three years, DOT has
aggressively pursued such experiments.

Many such projects employ single financing techniques, while others combine techniques to
obtain the greatest benefits:from the flexibility allowed under such programs as the FHWA's
Test and Evaluation 045 (TE-045) program(a program which allows' for the testing of many of
the Innovative Financing ideas generated)." Incentives for using Innovative Financing, and

ones which have been realized, include the ability to complete projects more quickly as well as
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the opportunity to-begin more projects: Moreover, Federal dollars have. leveraged addltronal :
dollars and private investment in mfrastructure has grown A » s

The prrmary goals of Innovatlve Fmancmg are to: create mcentrves for the States to take full ;
advantage of ISTEA's financing opportunities; to learn what new ﬁnancmg strategies and
policies work best.-and make necessary changes; to assist the States i in their efforts to leverage ‘
their current funding ‘and produce-additional funds - both public and private; and to move :
prolects into constructron more qutckly than under tradrtlonal ﬁnancmg procedures

Innovatrve Fmancmg, workmg w1th1n the exrstmg statutory framework allows many of the L
existing restrictions and requirements to be waived and gives local decision makers. greater s
flexibility and authority. Such experimentation is critical in that the current system of paying -
for projects only through grant reimbursement is increasingly being considered outdated; the
"red tape" required slows projects and increases costs; maklng it drfﬁcult for States and :
localities to involve prrvate 1nvestors RS , CEER

These mnovatrve ﬁnancmg tools desrgned to make more funds avarlable to transportatron
providers, 1nclude leveraging tools such as: Flexible Match; Bonds and Debt; ISTEA' Sectlorr :
1012 Loans; and ISTEA Section 1044 Toll Investment Credits. Other innovative tools used, -
referred to as cash flow tools; mclude ‘advance construction; partial conversron of advance
construction; phased fundrng and tapermg

As an example of FIexrbIe Match the Mame Department of Transportatron is constructmg an
intermodal truck-to-rail transfer facility near the Town of Fairfield. Located about one mile -
from the Interstate, the facility will provide for the transfer of truck frerght from major U.S.
highways to key rail lines, both in Maine and throughout New England. Under the Innovative ’
Financing effort, a private rail company is contrrbutmg material, equipment, and services for
use in the project. The State is crediting the value of the rail contributions toward the State's
share of project costs.  The rail contribution saves the State: $1 57 mrlllon whrch can be used 3
elsewhere for transportatron : : S :

Bond and Debt Fmancmg is: demonstrated by the Conway Bypass prOJCCt in South Carolma

The South Carolina DOT plans to build a link between U.S. 17 and other major roads that- lead :
to the Grand Strand/Myrtle Beach area, increasing access to the State's largest tourist area.
FHWA is applying the TE-045 ISTEA Section 1012 loan approach to a non-toll facility with a
dedicated revenue repayment source. This loan for the estimated construction cost of the =~
project provides-cash to service the bonds supporting the project. Bond prmcrpal and interest
on the project will:be repaid using: TE-045 flexibility. By combining Innovative Fmancmg andf”
innovative contracting, this project is expected to save over $100 million, with construction
accelerated by 20 years Local sales tax revenues: wrll also fund a poruon of the pro_]ect

As an example of the ISTEA Sectwn 1012 Loan the Texas Department of Transportatron has
constructed an 8-lane brrdge and supporting facrhty between Laredo; Texas and Nuevo -

211




Laredo, Mexico. The project includes a loan of $11 million from the.State to-the City of
Laredo. The loan financing the bridge, which is expected to cut congestion brought about by
the increased traffic expected from NAFTA, will be paid for by toll revenues and rental
income from other users of the facility.

The Maryland Department of Transportation used Section 1044 Credits earned from toll
revenue expenditures to make needed highway capital improvements. Under an innovative .
approach to the Section 1044 Maintenance of Effort requirement, the State has used about.
$18.9 million in toll credits in FY 1995 based on a prospective Maintenance of Effort test.
State credits will be used as the State share for funds on the I-70 project near Frederick,
Maryland among others. This frees up State funds (which may otherw1se have been requn'ed
to meet matching requirements) for use on other prOJects : :

The Butler County Highway in Ohio is an example of using Advance Construction. The Ohio
DOT will construct a four-lane, 10.3-mile road and extra lanes on the Interstate to - B
accommodate a proposed interchange. The project, which costs $95 million, is based on State
legislation that established a transportation improvement district in the area. Because of the
good prospect of future Federal funds, the State can borrow more easily to finance the project
and, as a result of Advance Construction eligibility and flexibility, the State can obtain better
financing for an intergovernmental loan and/or private bonds for the project.

Interstate route improvements in Pennsylvania, including three major reconstruction projects
along high-volume interstates and expressway routes, are currently being financed through
Partial Conversion of Advance Construction funds. The Federal share of all three projects is
approximately $45 million. The State will partially convert Advance Construction projects, -
saving as much as 5 percent of the State's FY 1995 obligational authority and- makmg it
possible to advance other "ready-to-go" projects earlier in the authorization period. -

In New Jersey, a new viaduct will be constructed and three bridge decks replaced using -
Phased Funding. In this way, the State can spread costs over two years and make more
efficient use of Federal funds, enabling the project to begin a year early. Phased Funding will
enable several other bridge replacement-eligible projects which might otherwise have been
delayed six to eight months to be obligated at-a significantly faster pace

The Michigan DOT has utilized Tapermg Non-Federal Matchmg Shares in thelr recent
widening of a State truck line aimed at increasing capacity to alleviate congestion problems.
The project costs for Phase II are approximately $70 million with authorized Federal
participation of $57.3 million. Tapering will enable Mlchlgan to.achieve better: cash:flow
management durmg the riskier early project stages :

On November 28, 1995 Congress enacted P L 104-59 the Natlonal Highway System
Designation Act of 1995. Sections 311, 313, and 322 of this Act take innovative financing
one step further by making permanent the financing technology demonstrated under. TE-045.-
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In addition, Section 350 established a 2-year State. Infrastructure Bank (SIB) Pilot Program that
will allow. States to recycle transportation funding and leverage addltronal investment in ..
transportatron mfrastructure over a long-term period. The. Department views the SIB: Prlot asa
means of advancmg a multlple ﬁnancmg strategy T TR ~y ~

Whlle many of the early prOJects utrlmmg~;:mnovat1veFinancing,hav,e been ones to build new.
roadways, other modes, including transit, rail, and aviation, have high potential. For :
example, airport construction, which relies on the capital markets for as much as three-quarters'
of its fundmg, has long been a model for involving the prlvate sector in public. pl'OjeCtS

As an example Northern Southern Rallroad recently pard to add a thrrd track on a ra11 rtght-
of—way in Cmcmnatl, greatly reducn:lg ra11 congestion. The Rallroad will be. retmbursed for
this over time through the State S. ISTEA allocatlon usmg Advance Constructron Fundmg

Three FTA grantees the Chrcago Transrt Authorlty (CTA), the B1—State Development Agency :
(Illinois and Missouri) and New Jersey Transit (NJT), recently concluded innovative financing
transactions that together generated nearly $57 million dollars in additional transit revenues.

All three are U.S. tax-based transactions mvolvmg U. S taxpayers While the transactions .
confer certain tax deferment and deprecratlon benefits , they will nonetheless be "tax- pos1t1ve

to the Treasury, and. earn approxrmately $65. mrlhon asa result The CTA entered into a U. S
leveraged sale/leaseback (“Plckle" lease) of approxrmately $831 mllhon in rail cars. CTA .
transferred title to the vehicles to-a private investor, and will. lease them back over a 20-year
period. The CTA has received approximately. $4 17 million in proﬁts Bi-State concluded a - 3
similar Plckle lease of $59 mrlhon in rail cars, and received $3.8 million in profit. NJT. closed
a Plckle lease of some $125 mtlhon in locomotlves and ra11 cars, and received $6 million in
profit. The lease terms al” \ ?the grantees. to,maintain control and use of the equipment in
mass transit service, as requxred by Federal law They regam title to the equlpment at the end
of the lease period.. i o : ; . N

Transit Equipment and Construction Contracts

Although DOT—assrsted transit programs follow the common grant management rule FTA; -
‘maintains a circular, (C 4220. 1D, "Third Party Contracting Requirements") to assist grantees
and regional offices. in interpr etmg the proceduires that are specifically applicable to transit ,
agency procurements. The crrcular and its referenced laws and regulatlons emphasize that all
procurement. transactlons are to be conducted in a manner prov1d1ng full and open. competltlon
In addition, 49 USC 5323(h) and 49 USC 5307(d)(,1)(E), formerly sections 3(a)(2)(C) and -
9(e)(3)(E) of the Federal Transrt Act of 1964 as amended, forbid the use of Federal grant. or ,
loan funds to support procurements utlllzmg exclusronary or dlscrlmmatory specrﬁcatlons

However, grantees are encouraged to use "value engineering” clauses and may use . .
procurement by competitive proposals in lieu of sealed bids. (Value engineering clauses cover
situations where a contractor ‘comes iup"wrth an 1dea, after the work has begun that saves.
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money. The clause, most often utilized in constructlon projects, allows for the contractor and
government to share the savings.) ‘The competitive proposal method allows consideration of
such factors as technical risks, life cycle costs, technical performance, and management -
approach, as well as initial costs. However, because of State and local regulations most
authorities continue to rely on definitive specifications and low-bid contractmg, or on low-btds
for life cycle costs: Life cycle costs refer to initial and future costs such as maintenance,
reconstruction, rehabilitation, restormg, and resurfacrng costs over the 11fe of the project.

Unlike the high-volume construction programs of FHWA, most new ra11 starts, busways,
downtown people movers, and urban rail modernization programs have been acquired as
systems with contracts tailored md1v1dually for the unique circumstances of each project. For
purposes of programmatic or technical approvals, major transit programs are often divided into
phases; however, separate contracts for'design and construction contracts are not required. A
variety of design-build methods have been used by transrt authorrtres, including turnkey
projects. ~

On May 7, 1996, FTA launched the publication of the Best Practices Procurement Manual.
This Manual provides recipients of FTA funds suggestions on conducting third party ‘
procurements to assist them in meeting the standards of FTA Circular 4220.1D. The Manual
consists of suggested procedures, methods, and examples which FTA encourages. These are
based on the Federal acquisition process, Comptroller General decisions, and "Best Practices"
of grantees and others in the industry. The Manual is envisioned as an ongoing and expanding
document. It will be updated periodically with both new subjects as well as additions or
changes to existing subjects. The additions/changes will be based on: (1) changes in statutes,
(2) the result of recent court decisions, (3) the need for further clarrflcatron and (4) new or
innovative practices of grantees. The Manual is located on the Internet World Wide Web
under the FTA Homepage. The internet location enables FTA to provide its customers with:
the latest and newest information using the fastest means possible. Additionally, FTA solicits
"best practices" of its grantees and others in the mdustry After review by FTA, new and or
innovative practices will be added to the manual. ’ : '

Acquisitions by DOT

All DOT organizations that acquire supplies and services are governed by DOT's
Transportation Acquisition Regulatlon (TAR) and Transportatlon Acquisition Manual (TAM) -
that implement and supplement the Federal Acqursrtlon Regulation (FAR).* Together these
documents provide a detailed set of rules govermng all phases of acquisition, including
procedures to contract for all products and serv1ces 1nclud1ng R&D

%Section 348 of the Department of Transportanon and Related Agencres Approprtatrons Act, 1996
(Pub. L. 104-50) exempts the FAA from many govemmentwrde procurement statutes and regulauons
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In addition to contracts, DOT employs more ﬂexrble cost-shared vehrcles hke Broad Agency
Announcements (BAAs), grants to research institutions, cooperatlve agreements, other -
transactions, and . Cooperative. Research and.Development Agreements (CRADAs) i ;a;,leverage
the limited R&T resources available. Whlle the use-of CRADAs had been somewhat limited -
in the past, the FAA - ‘among other modes has been quite. active in using these agreements as
the benefits of using them are increasingly reahzed CRADAs are cost-sharing vehicles that,
through encouraging early industry buy-in, ultimately promote the development of
commercially viable products and services. The public and the Department have benefitted
considerably from the results of long-standing cooperative research programs with universities,
industry and professional associations (e.g., AASHTO, AAR APTA), and the Transportatlon :
Research Board of the National Research ‘Council. ,

Contractmg in the Electromc Age

DOT has 1ncreas1ngly been usmg such teols as the Internet to. both ease and expedlte many of
the government's contracting and grant. procedures. From posting 1nformat10n ranging from
university research grants to contract solicitation and award, the Internet is increasing
accessibility and, in many ways prometmg the advanced technologres asplred for: w1th the
passage of ISTEA. , i : , o

Among the vast grant- and contractmg-related rtems that are: housed on the Internet are:
experimental university R&D. programs; un1vers1ty transportatlon-related R&D grants; grant
management requirements; contract solicitations and awards; and 1nformat10n on the uses of
DOT contracts, grants and cooperative agreements, among other items. With such information
readily accessible, the government has essential access to current university and private sector
research, enabling both better and quicker assessment of available research and technologies. .

At the same time, the Internet provrdes universities and the private sector access: to the latest
information and opportumtles in DOT s contractmg and grant environments.

Ina chmate where it is 1ncreasmgly felt that federally-sponsered research and development
should be pushed toward cooperative fundlng, the Internet--by increasing information ﬂOW--lS
enhancing the opportunity for such partnerships. For example the Department's two most
recent SBIR Program Solicitations both were made available on- the World Wide Web (WWW)
site for the Volpe National Transportation Systems Center.*” -Many- other DOT RFPs and CBD
notices are available through the Department's WWW.site, * and a wealth of procurement
information can be accessed via the Small Business Admlmstratlon (SBA) WWW site.3?

*"The site address i is http:\\www. volpe dot; gov -The closmg date fer the FY 1997 solicitation was: May 1, 1997

hitp: \\www dot. gov

“http\www.sbaonline.sba.gov. e AT e
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Other items on the Internet that have enabled DOT"s contract and grant information to reach a
wider audience are the posting of such items as: Executive Orders; various recent rules and -
regulations changes that affect the grant and contracting environment; and contract reporting
requirements, among others. This has been a significant benefit in that all modes now have a:
common and-accessible vehicle to turn to for updated policies and procedures -This has been
helpful in settmg more umform standards across the modes e

Recent Federal Actzons on Procurement Laws and Regulatxons |
Federal Acqursmon Streamlmmg Act of 1994 (PL 103—355)

On October 13, 1994, President Clinton signed the Federal AcquisitiOn Streamlining Act of
1994 into law. Most of the provisions of the Act are being implemented through changes to
the Federal Acquisition Regulation. There are over 90 sections of the law that were addressed
through that process. Key provisions affecting R&D procurements that are in effect include:

®  (Clarification of the agency authority to execute multiple-contractor task- and
- delivery-order contracts. Within DOT, such model processes were pioneered at
- RSPA's Volpe Center. The Center's multiple contractor resource base (known as the
OMNI program) has been used for over eight years to obtain technical support for
projects managed by the Volpe Center..-This practlce has now been adopted by OST on
‘behalf of all operating admlnlstratlons e :

o On acquisitions of less than $2 500 or O 1% offtotal pro;ect cost, whlchever is greater
.. for Buy America provisions, the requirements to reserve procurements for small
- business and to comply w1th prov1srons of the Buy Amerlca ‘Acts have been eliminated.

o Establishment of a Congressronal pohcy that Federal agencies should not be requlred by
legislation to award new contracts or R&D grants to specified non-Federal entities, and
- that any program, project, or technology 1dent1ﬁed in leglslatlon be procured through
merit-based selection procedures ‘ :

When fully implemented and translated into rules; other provisions of the Act will undoubtedly

assist in accelerating the adoption of advanced technologles developed asa result of programs
authorized by ISTEA. , SRR LT v

Federal Acquisition Reform Act of 1996

On February 10, 1996, President Clinton signed into law the National Defense Authorization
Act for Fiscal Year 1996, which contained, in Division D, the Federal Acquisition Reform Act
of 1996 (FARA). In general, FARA amends various provisions of the Armed Services
Procurement Act, the Federal Property and Administrative Services Act of 1949, the Office of
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Federal Procurement Policy Act, and the Federal Acquisition Streamhmng Act of 1994 10
further streamhne the Federal procurement process Key prov1s1ons mclude

o : Statutory approval thresholds for Justrﬁcatlons for other than full and open competmon :
- were mcreased AT ; i : e

. Offerors excluded from the competltlve range or that are otherw1se excluded from the
competition prior to selectxon may request a debrleﬁng prlor to contract award

L FARA provides for a new "two -phase” selectlon procedures for the des1gn and
construction-of a public bulldmg, faclhty or:work. Under phase-one, only information
_pertaining to prospective offerors" ‘technical approach and qualifications are solicited; -
.. mo cost/price or detailed design information are requested at this phase. Phase-two of -
the competition solicits technical proposals (design concepts and/or proposed solutions),
and cost/price information from those offerors selected followmg phase-one in
accordance with the solicitation. - :

®  FARA provides for special: simplified procedures for the procurement of commerclal
. items valued: between $100,000 and :$5 million. Th1s authority is in addition to the -
- -authority for simplified acqu1s1t10n procedures; authorized by FASA for acqu1s1t10ns :
- - between $2 5“ and $100 000.. ~ SR :

o FARA exempts contracts and subcontracts for the acqursmon of commercxal 1tems from
Cost Accountmg Standards : SR , o

° .The Procurement Integrlty Act was amended inits enurety In general the certlﬁcatlon
requirements. have been elunmated ‘and the intentional disclosure by Government
-personnel, and the 1ntentrona1 acquisition by any person (other than as is provided by
law) of b1d/proposa1 Or source: selectlon 1nformat10n prlor to award of a Federal
- :.contract is. pl'()hlblted ph et e : :

49 CFR Parts 1 8 and 19, The Grant Management Rules

In Apnl 1995 the Ofﬁce of the Secretary 1ssued a ﬁnal rule amendmg 49 CFR Part 18 ralsmg
the dollar threshold for small purchases to $100,000. The NPRM also proposes: to raise the
threshold for DOT approval of several grantee agency actions. Although not aimed pnmanly
at stlmulatmg new: technologies, the changes are intended to reduce. the administrative burden -
on grantees, and may accelerate the acquisition of studies and expert assistance necessary to.-
introduce technological mnovatlons With passage of the Federal ‘Acquisition Streamhnmg Act
of 1994, a new simplified acquisition threshold for umversmes and not-for-profit 1nst1tut10ns
under CFR Part 19 was set atg$100 m ;o ;o SR e
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23 CFR Parts 420 and 5 11 State PIanmng and Research Program Admznzstratzon

On July 22, 1994, FHWA pubhshed a final rule amendmg these sections to grant States greater
responsibility and flexibility for the management and oversight of their research, development,
and technology transfer initiatives supported with FHWA planning and research funds. The
rule also reflects the requlrements in 23 USC 307(c) for research development and technology
transfer activities. : . R

23 CFR Part 637, Quahty Assurance Procedures for Constructzon

On June 29 1995, FHWA pubhshed a final rule that rev1sed its general requlrements for
quality assurance procedures for construction on Federal-aid highway projects. The revision
permits use of contractor testing results in the overall acceptance program and could perm1t
more rapld introduction of advanced constructlon and testing techmques :

Interrm Policy Statement on L1fe Cycle Cost Analysis (LCCA)

On July 11, 1994, the Federal Highway Administration (FHWA) published an interim policy -
statement on life-cycle cost analysis for public comment (59 Federal Register 35404). . The
interim policy responds to ISTEA requirements to consider life éycle costs in thie design and
engineering of bridges, tunnels, and pavements. The policy also implements the Presidential
Executive Order 12893 of January 26, 1994, "Principles for Federal Infrastructure
Investments," that requires benefits and costs to be measured and discounted over the full life
cycle of each project. Subparts B and C of the final rule on implémentation of ISTEA
management systems (23 CFR 500.207 500.307) require use of LCCA for bridge and
pavement management systems. 'LCCA contracting provides an incentive to: contractors to
adopt new materials and technologies, and monitoring of integrity and ‘prioritization of
maintenance, which i nnprove the- durablhty of mfrastructure and save’ costs in the long - run:

To support preparation of the policy statement, FHWA and AASHTO held-a Jomtly sponsored
symposium in December 1993, to learn more about LCCA practices among States and to
identify research, training, technical assistance, and pohcy-related needs to improve LCCA
practices. Issues and research needs identified at the symposium were: how to establish the
appropriate analysis period, how to value and properly con31der user costs, and how to choose
the appropnate dlscount rate."

Part1c1pants in the symposium identified research data needed to predict pavement and brldge
performance and forecast future traffic. One'significant-point brought out was-that "...the
results of LCCA may favor selection of improvements with higher initial costs in order to -
achieve significant long-term savings in overall investment' requlrements At may indicate, for
instance, that more projects warrant reconstruction rather than rehabilitation strategies, that
early intervention with preventive maintenance is cost effective, or that somewhat higher
designs or levels of service may be appropriate for some facilities.” Aside from the important
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information gathered at the symposium, offering mcentrves to encourage use of newest
technologies may also promote greater creatlvrty among the ‘States.

Comments on the interim- pohcy statement were. subrmtted in October of 1994 Taklng these
into consideration, FHWA plans to release a final LCCA. pohcy statement this summer. -
FHWA will develop training and techmcal assistance materials to supplement analysis . ;
techniques developed by AASHTO in the Natronal Cooperatrve Highway Research- Program..

Department of Transportatron and Related Agencies Appropnatzons Act, 1995 P.L; 103 331

Provrslons in.each of the Department’s approprlatlons acts for ﬁscal years 1995 1996 and ,
1997 authorize the Secretary oof Transportation to enter into_grants, cooperative agreements and ,
“other transactions with any entity in execution of the. Technology Reinvestment. Pl'OjeCt (TRP)
conducted by the Department of Defense ‘Advanced Research PmJects Agency. - The language:
was necessary because several of the Department's administrations did not have statutory -
authority to enter into "grants, cooperative agreements, or other transactions" and may be .
called upon to accept mteragency funds transfer award and manage TRP pI‘OJeCtS

National Hzghway System Desrgnaﬁon Act of 1995»«;” i

Under the National nghway System Desrgnatron Act of 1995 the Secretary is requrred to.
establish a program for Life-Cycle-Cost Analysis and Value Engineering Analysis:  The Act
mandates that the Secretary "establish a program to require States to conduct an: analysis of the
life-cycle costs of each usable project segment on:the National nghway System with a cost. of
$25,000,0000 or more."- Analysis of the hfe—cycle costs refers to-"a process for evaluatmg the
total economic worth ofa usable prOJect segment by analyzmg initial costs and discounted -
future costs such as maintenance, reconstructlon, rehabrlltatron restoring, and resurfacmg
costs, over the life of the project segment." i :

The Act also states that the Secretary must "establish a program to require States to carry out‘a
value engineering analysis for all projects on the National Highway System with an estimated
total cost of $25,000,000 or more." ~Value engineering analysis refers to a systematic process
of review and analysis of a project durmg its design phase by a multldrsclphned team of -
persons not involved in the project. The team's objective is to provide suggestions for
reducing the total cost of the project and providing a project of equal or better quality. The _
outcome of such analysis may include suggestions for combining or eliminating otherwise
inefficient or expensive parts of the proposed design for the project or the total redesign of the
proposed project using different technologies, materrals or methods. ~




Recommendations Regarding Future Contractmg Procedures

ISTEA reauthorization represents an opportunity to update contracting procedures to encourage
the adoption of advanced technologles developed through private and public surface
transportation research and development. As is discussed earlier in this report, one of the
Department’s most important priorities over the next decade will be accelerated widespread
deployment of infrastructure for metropolitan ‘and rural areas, and for commercial vehicles.

Although innovative and flexible financing and procurement methods will be essential to the
achievement of these and other departmental technology deployment objectives, ingrained state
and local transportation agency financing and procurement processes have made the adoption
of “true” private/public partnership arrangements difficult. The next surface transportation
authorization needs to sanction innovative financing and procurement approaches, including
private/public partnerships, State Infrastructure Bank (SIB) financing, electronic payment-
technologles des1gn/bu11d contractmg, 11fe-cyc1e cost evaluatlon and negotlated bid awards.

In addition, FTA proposes to augment its current R&D authorlty under 49 U.S.C. 5314 by
allowing the Department to enter into grants, contracts, cooperative agreements and other
agreements with consortia to promote the early deployment of innovation in mass
transportation technology, services, management, or operational practices. The program
would be carried out in consultation with the transit industry by competitively selecting
public/private partnerships which share costs, risks, and rewards of early deployment of
innovation with broad applicability. FTA also proposes the authorization of an International
Mass Transportation Program, through which the Secretary would engage in activities to -
inform the U:S. domestic mass transportation ¢community about technological innovations
available in the international marketplace and in activities that may afford domestic businesses
the opportunity to become globally competitive in the export of mass transportatlon businesses
and services. :
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